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55 Victoria. List of Sessional Papers. A. 1892

LIST OF SESSIONAL PAPERS

ARRANGED ALPHABETICALLY.

Title. No. Remarks.

Accounts, Public .

Agricultural and Arts, Report . . ,

Agricultural College, Report ....

Agricultural Societies, Analysis,

Albert Victor, Prince, Despatch .

Algoma East, Sales in

Asylums, Religious services in . . ,

Asylums, Report ....

Bell, Judge, commutation
Benson, Judge, commutation
Births, Marriages and Deaths, Report
Blind Institute, Report
Bonds and Securities

Borron's Report
Business Tax ....

Canadian Institute, Report
Children arrested

,

Clarence, Duke of, Despatch
Courts, Fusion of

Crown Lands, Report

Dairymen's Association, Rei)ort

Davis, Judge, commutation , ,

Deaf and Dumb Institute Report
Division Courts, Report
Dulmage, A F., correspondence
Dundas and Waterloo Macadamized Road
Dutton High School, correspondence

Education, Report
" Dutton School, correspondence

.

" Napanee High School
" Sarnia High School
" Retirement of Professors
" Retirement of Officials
' Industrial School Association. . .

•' Watford High School
'" Publication of Arithmetic
'• Publication of Writing Course

.

" Hagersville High School
" Publication of English History ,
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55 Victoria. List of Sessional Papers. A. 1892

Title.

Education, Text Book Regulations
" Publication, Drawing Course
" Upper Canada College Retirement ....
" Report on University Extension....
" Pupils attending Collegiate Institutes

Election Returns, Bye
Elgin House of Industry, Report .

Entomological Society, Report
Estimates

Experimental Union, Report (part of)

Factories Report

Fish and Game Commission, Report

Fish and Game Commission, expenses

Forest Reservation in Nipissing .

Fruit Growers' Association, Report

Game and Fish Commission, Report

Game and Fish Commission, expenses

Gaols, Report

Gaols, indigent persons in

Hastings County, Debentures

Health, Report
Hospitals, Report

Houses of Refuge, Report

Immigration, Report

Indigent persons in gaols

Insurance, Report

Judicature Act, commutation

Judicature Act, commutation *.

Judicature Act, commutation

Judicature Act, commutation

Judicature Act, commutation

Judicature Act, commutation

Judicature Act, commutation

Judicature Act, commutation

Joint Stock Companies, incorporation

Ketchum, Judge, commutation

Ketchum, Judge, commutation

Legal Offices, Report .

.

Legislature, opening of

Liquor License fees

Local option

Macdonald, Judge, commutation
Magdalen Asylums, Report

Martin, Clara Brett

Medical Students, Education of

Medical Students, Education of

4

No.

55

56

57

58

78
70
62

15

22

16

25

79

37

81

18

79

37

8

91

49

26

9

6

29

91

2

Remarks.

Printed.

Not printed.

Printed.

Not printed.

Printed.

Not printed.

Printed.

Printed.
<(

Not printed^

Printed.

Printed.

Not printed.

Printed.

Not print'iJ.

Printed.

Printed.

38



55 Victoria. List of Sessional Papers. A. 1892

Title.

Mines Bureau, Report
Mining lands, withdrawal of

Morson, Judge, commutation
Muir, Judge, commutation ,

Municipallndebtedness

North Perth Election

Nottawasaga River

Orphan Asylums, Report

Prison Reform
Prisons, Report
Proton Commission
Public Accounts
Public Works, Report

Queen Victoria Niagara Falls Park, Report ....

Re(ormatories, Report
Refuge, Houses of, Report
Registrars' Fees

Registrars' Office, Toronto
Religious services in Asylums .'

Secretary and Registrar, Report
Severn River

Statutes, Revised

Statuteg, Sessional

Tavern and Shop Licenses, Report
Timber Berths on North Shore
Timber sold in unlicensed territory

Titles, Report of Master of

Toronto General Trusts' Company
Toronto Registry Offices

Toronto University, Bursar's Statement
Toronto University, Finance Report
Toronto University, Retirement of Professors..

Toronto University, Retirement of Officers

Toronto University, Medical Students Education
Toronto University, Medical Students Education
Toronto University, German teacher in

University Extension, Report
Upper Canada College, Bursars' Statement
Upper Canada College, Retirement Fund
Upper Canada College, Report on Site

Upper Canada College, Orders in Council, re Site

Upper Canada College, Correspondence re Site .

.





55 Victoria. List of Sessional Papers. A. 1892

LIST OF SESSIOl^AL PAPERS.

Arranged in Numerical Order, with their Titles at full length ; the Dates when Ordered

and ivhen Presented to the Legislature ; the name of the Member who moved for the

same, and whether Ordered to be Printed or not.

CONTENTS OF PART I.

No. 1 . . Statement of the Bursar of Upper Canada College for the year ending 30th

J une, 1891. Presented to the Legislature, 16th February, 1892. (Printed.)

No. 2.. Report of the Inspector of Insurance for the year 1891. Presented to the

Legislature, 16th February, 1892. (Printed.)

No. 3 . Eeport of E. B. Borron on the Lakes and Eivers, Water and Water Powers of

the Province of Ontario. Presented to the Legislature, 16th February,

1892. (Printed.)

No. 4 . . Report upon the Ontario Institution for the education and instruction of the

Blind, Brantford, for the year ending 30th September, 1891. Presented

to the Legislature 16th February, 1892. (Printed.)

No. 5 . . Report upon the Ontario Institution for the education and instruction of the

Deaf and Dumb, Belleville, for the year ending 30th September, 1891.

Presented to the Legislature 16th February, 1892. (Printed.)

No. 6,, . Report upon the Houses of Refuge, Orphan and Magdalen Asylums for the

year ending 30th September, 1891. Presented to the Legislature 5th

April, 1892. (Printed.)

No. 7 . . Report upon the Lunatic and Idiot Asylums for the Province for the year

ending 30th September, 1891. Presented to the Legislature 16th Februaryj

1892. (Printed.)

CONTENTS OF PART II.

No. 8... Report upon the Common Gaols, Prisons and Reformatories of the Province

for the year ending 30th September, 1891. Presented to the Legislature

23rd February, 1892. (Printed.)

No. 9 . . Report upon the Hospitals of the Province, for the year ending 30th September,
1891. Presented to the Legislature 23rd February, 1892. (Printed.)

No. 10..

No. 11

Report of the Registrar-General, relating to the Registration of Births, Mar-
riages and Deaths for the vear 1890. Presented to the Legislature 6th

April, 1892. (Printed.)

Report of the Minister of Education for the year 1891, with Statistics of 1890,
in which is included the Reports upon the Scientific Societies, Toronto
University, School of Practical Science and Upper Canada College. Pre-

sented to the Legislature 24th February, 1892. (Printed.)
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55 Victoria. List of Sessional Papers. A. 1892

No. 12

No. 14,

No. 15.

No. 16.

No. 17.

No. 18.

No. 19.

No. 20.

No. 21.

No. 22.

CONTENTS OF PART III.

Report of the Agricultural and Arts Association for the year 1891. Presented
to the Legislature 7th April, 1892. {Printed.)

No. 13 . . Report of the Standing Committee of the University of Toronto on Finance.

Presented to the Legislature 16th February, 1892. {Printed.)

No. 23.

No. 24.

No. 25,

No. 26,

Report upon the working of the Tavern and Shop Licenses Acts for the year
1891. Presented to the Legislature 16th February, 1892. {Printed.)

Report of the Entomological Society for the year 189 L Presented to the
Legislature 16th February, 1892. {Printed.)

Report of the Ontario Agricultural College and Experimental Farm for the

year 1891. Presented to the Legislature 8th March, 1892. {Printed.)

CONTENTS OF PART IV.

Report of the Canadian Institute for the year 1891. Presented to the Legislature

16th February, 1892. {Printed.)

Report of the Fruit Gowers' Association for the year 1891. Presented to the

Legislature 31st March, 1892. {Printed.)

Copy of an Order in Council respecting the commutation of fees payable under
the Surrogate Courts Act to His Honour Judge Bell, Judge of the County
Court of Kent. Presented to the Legislature 29th February, 1892.

{Not printed,.)

Report of the Commissioner of Crown Lands for the year 1891. Presented to

the Legislature 22nd March, 1892. {Printed.)

Public Accounts of the Province for the year 1891. Presented to the

Legislature 16th February, 1892. {Printed.)

CONTENTS OF PART V
Estimates for the service of the Province until the' Estimates for the year are

finally passed. Presented to the Legislature 16th February, 1892. {Not
printed.) Estimates for the year 1892. Presented to the Legislature

18th February, 1892. {Printed.) Estimates (supplementary) for the year

1892. Presented to the Legislature 7th April, 1892. {Printed.)

Report of the Commissioner of Public Works for the year 1891. Presented

to the Legislature 24th February, 1892. {Printed.)

Report of the Dairymen's Association for the year 1891. Presented to the

Legislature 7th April, 1792. {Printed.)

Report of the Inspectors of Factories' for the year 1891. Presented to the

Legislature 7th April, 1892. {Printed.)

Report of the Provincial Board of Health for the year 1891. Presented to

the Legislature 6th April, 1892. {Printed.)

8



55 Victoria. List of Sessional Papers. A. 1892

No. 27

No.



55 Victoria. List of Sessional Papers. A. 1892

No. 3G,

No. 37..

No. 38

No. 39.

No. 40..

No. 41..

No. 42

No. 43,

No. 44.

No. 45

Return to an Address to His Honour the Lieutenant-Governor, of the fifteenth

day of April, 1891, praying that he will cause to be laid before this House,
co|jies of the Commission issued with respect to Prison Reform, and of

any instructions accompanying the same or connected therewith. Also, a

Return showing in detail all expenses incurred or paid by the Province in

connection with the said Commission, giving dates, items, and names.
Presented to the Legislature 16th February, 1892. Mr. Clancy. {Not
printed.

)

Return to an Address to His Honour the Lieutenant-Governor, of the twenty-
second day of April, 1891, praying that he will cause to be laid before this

House a copy of the Commission with respect to Fish and Game protection,

and of any instructions accompanying the same or connected therewith.

Also, for a Return, showing in detail all expenses incurred or paid by the

Province in connection with the said Commission, giving dates, items, and
names. Presented to the Legislature 1 6th February, 1892. Mr. Metcalfe..

{Not printed.)

Copy of an Order in Council respecting the commutation of fees payable under
the Surrogate Courts Act to His Honour Judge Davis, Junior Judge of

the County of Middlesex. Presented to the Legislature 17th February^
1892. {Not fyrinted.)

Copy of an Order in Council respecting the commutation of fees payable under
the Surrogate Courts Act to His Honour Judge McDonald, Judge of the

County Court of the United Counties of Leeds and Grenville. Presented
to the Legislature 17th February, 1892. {Not printed.)

Copy of an Order in Council respecting the commutation of fees payable under
the Surrogate Courts Act to His Honour Judge Muir, Junior Judge of the
County of Wentworth. Presented to the Legislature 17th February, 1892.

{Not printed.)

Copy of an Order in Council respecting the commutation of fees under the
Surrogate Courts Act to His Honour Judge Benson, Judge of the County
Court of Northumberland and Durham. Presented to the Legislature

17th February, 1892. {Not printed.)

Copy of an Order in Council respecting the commutation of fees payable under
the Surrogate Courts Act to His Honour Judge Ketchum, Junior Judge
of Northumberland and Durham. Presented to the Legislature 17th
February, 1893. {Not printed.)

Copy of an Order in Council respecting the commutation of fees payable under
the Surrogate Courts Act to His Honour Judge Ketchum, Junior Judge
of Northumberland and Durham. Presented to the Legislature 1 7th
February, 1892. {Not printed.)

Copy of an Order in Council raising the Napanee High School to the standing

of a Collegiate Institute, to take effect from the first day of September,

1890. Presented to the Legislature 17th February, 1892. {Not prirded^)

Copy of an Order in Council directing that the Sarnia High School rank as a

Collegiate Institute from and after the eighth day of December, 189L
Presented to the Legislature 17th February, 1892. {Not printed.)

10



55 Victoria. List of Sessional Papers. A. 1892

No. 46. .Copy of an Order in Council approving of the Regulations for the retir^ent

i of Professors, Associate Professors, Lecturers, Demonstrators and Officers

of the University of Toronto and University College. Presented to the

Legislature 17th February, 1692. {Printed.)

No. 47 . . Copy of an Order in Council amending the Regulations for the retirement of

Officers of the University of Toronto and of University College. Presented,

to the Legislature 17th February, 1892. {Printed.)

No. 48 . . Copy of an Order in Council approving of by-laws of the Industrial School

Association of Toronto. Presented to the Legislature 17 th February,

1892. {Printed.)

No. 49 . . Copy of an Order in Council authorizing the Corporation of the Oounty'of

Hastings, to invest the sum of 81,600 in Debentures. Presented to the

i

Legislature 17th February, 1892. {Xof printed.)

No. 50 . . Copy of an Order in Council approving of the By-law of the County of Lambton
establishing an additional High School in the County to be situated in the

Village of Watford. Presented to the Legislature 17th February, 1892.

{Not printed.)

!

No. 51.. Copy of an Order in Council approving of an Indenture with the Rose

Publishing Company for the publication of the High School Arithmetic.

j

Presented to the Legislature 17th February, 1892. {A^ot printed.)

No. 52... Copy of an Order in Council authorizing the series of copy-books known as

the Public Writing Course and directing the discontinuance of those now
in use. Presented to the Legislature 17th February, 1892, {Not printed.)

No. 53... Copy of an Order in Council approving of By-law Xo. 40 of the County of

Haldimand establishing an additional High School in the Village of

Hagersville. Presented to the Legislature 17th February, 1892. {N'ot

printed.)

No. 54.,

No. 55

.

No. 56.

No. 57 .

No. 58..

No. 59.

Copy of an Order in Council approving of an Indenture with the Copp Clark

"Company (Limited), for the publication of the High School History of

England and Canada. Presented to the Legislature 17th February, 1892.

{Not printed )

Copy of a Minute of the Department of Education approving of Regulations

with regard to Text books. Presented to the Legislature 17th February,

1892. {Printed.)

Copy of an Order in Council approving of a certain Indenture with the Canada

Publishing Company for the publication of the Public School Drawing

Course. Presented to the Legislature 1 7th February, 1892. {Not printed.)

Copy of an Order in Council respecting formation of a Retirement Fund for

the retirement of Teachers and Officers oP Tapper Canada College. Pre-

sented to the Legislature 17th February, 1892. {Printed.)

Report of the Minister of Education on University Extension,

the Legislature 25th Februarv, 1892. {Printed.)

Presented to

Report of the Trustees of Upper Canada College, on the new site and buildings.

Presented to the Legislature 25th February, 1892. {Printed.)

11



55 Victoria. List of Sessional Papf^rs. A. 1892

No. 60..

No. 61.

No. 62..

No. 63,

Jso. 64.

No. 65 .

.

Return to an Older of the House, of the twenty-ninth day of April, 1891, for

a Return of copies of all papers respecting the deepening of the Nottawasaga
River. Also, showing the amount of money expended upon such works.

Presented to the Legislature 19th February, 1892. Mr. Wi/lle. {Not

printed.)

Return to an Order of the House, of the twenty-fifth day of March, 1891, for a

Return of copies of all papers and correspondence, subsequent to that

already brought down, between the Government, or any member or officer

thereof, and any other person or persons, in reference to widening,

deepening, or cleaning out the channel of the Severn River at the outlet

of Lake Oouchiching, or with reference to any clearing out the channel

made by the Public Works Department. Presented to the Legislature

19th February, 1892. Mr. Glendinning. {Not printed.)

Report of the Inspector for the House of Industry, in the County of Elgin for

the year 1891. Presented to the Legislature 22nd February, 1892. {Not

printed.)

Statement of the Toronto General Trusts Company for the year 1891.

sented to the Legislature 22nd February, 1892. {Printed.)

Pre-

No. 66

No. 67

Return to an Order of the House, of the twentieth day of March, 1891, for a

Return showing the date of the certificate of the Judges appointed to try

the election petition in the North Perth election case. The date when
the certificate was received by the Clerk of the House. Copy of the

Warrant for the issue of the new Writ for holding an election for the said

Riding to fill the vacancy created by the decision of the Judges. Copy of

the new Writ for holding the said election. Copies of all correspondence

between Members of the Government, or any of them, or any Depart-

mental officer or officers of the House, or with any person or persons with

reference to the issue of the said Writ for the holding of the said new
Election. Presented to the Legislature 23rd February, 1892. Mr.
Magivood. {Not i^rinted.)

Return to an Order of the House, of the tenth day ot April, 1891, for a Return
by the Registrars of East and West Toronto showing : (1) The total amount
of fees earned during the year 1890. (2) The amount paid to the City of

Toronto, or to Government for the City. (3) The amount of remunera-

tion paid the Deputy Registrar. (4) The amount paid other Assistants

and Clerks. (5) Amount paid for other purposes. (6) The average rate

paid for copying per folio where payment was made in that way. (7)

The total amount received by the Registrar for his personal use. (8) The
expense which the City of Toronto has incurred to complete the divisions

of the Registry office. (9) The amount which would have been paid to

the City if there had been one Registrar instead of two. Pi-esented to

the Legislature 23rd February, 1892. Mr. H. E. Clarke {Toronto.) {Not

printed.

)

Reports of County, Township and Horticultural Societies in Ontario for the

year 1890. Presented to the Legislature 24th February, 1892. {Not

printed.)

Copy of an Order in Council respecting the commutation of fees payable under

the Surrogate Courts Act to His Honour Judge Morson, Second Junior

Judge of the County Court of York. Presented to the Legislature 24th

February, 1892. {Not printed.)

12
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No. 68..

No. 69.

No. 70

No. 71

Return to an Order of the House, of the twentieth day of April, 1891, for a

Return of copies of all correspondence between the Members of the

Government, and other parties on the subject of the alleged education of

^ledical Students in part, at the public expense by the payment to members,

of one Medical Faculty of fees received from students for teaching done

by Professors and Lecturers, whose salaries are paid entirely out of the

fund.s of the Provincial University. Presented to the Legislature 2nd
March, 1892. Mr. BaJfoiu: {Printed.)

Return to an Order of the House, of the twentieth day of April, 1891, for a

Return showing : 1. The number of children said to be under the age of

fifteen years, arrested and brought before any Court in this Provie ce
during the year 1890. 2. The disposition of such children, shewing the

numbers sent to {a) The Common Gaol, (b) To Industrial Schools or any
charitable institution, (c) The Reformatory for Boys or Girls, {d)

Those otherwise disposed of. 3. The number of such children who were

tried separate and apart from other offenders, at suitable times, designated

and appointed for that purpose pursuant to the Act for the protection and
reformation of Neglected Children. Presented to the Legislature 2nd.

March, 1892. Mr. iJ/o«^-. (Not printed.)

Return from the Records of the several Elections to the Legi.slative Assembly,
in the Electoral Districts of Kingston, North Renfrew and East Wellington,
.since the General Election of 1890, showing: (1) The number of votes

polled for each Candidate in each Electoral District in which there was a
contest. (2) The majority whereby each successful Candidate was
returned. (.3) The total number of votes polled in each District. (4)-

The number of votes remaining unpolled. (5) The number of names on
the Voters' List in each District. (6) The population of each District as

shown bv the last Census. Presented to the Legislature 14th March,
1892. (Printed.)

Return to an Address to His Honour the Lieutenant-Governor, of the fourth

day of March, 1892, praying that he will cause to be laid before this

House copies of all correspondence and papers with reference to the
appointment of Commissioners to open this House at its present Session

or otherwise in regard to the opening of the House by some other thaa
His Honour the Lieutenant-Governor. Presented to the Legislature 6th,

April, 1892. Mr. Meredith. (Printed.)

No.

No. 73.

Report of the Master of Titles for the year 1891.

11th March, 1892. {Printed.)

Presented to the Legislature

No. 74

Return to an Order of the House, of the sixth day of April, 1891, for a Return
showing what municipalities have passed By-laws under the provisions of
•the 4th section of the Act, 53 Vict. Cap. 5-5, imposing a business tax in
lieu of the tax on personal property and what municipalities, after con-
sideration of the question, have decided not to |)ut the provisions of th»
said section into erfe^t. Presented to the Legislature 11th March, 1892.
Mr. Barr

( Dufferia.) { Not printed.

)

Despatch from the Right Honourable the Secretary of State for the Colonies,
covering copies of communications from Her Majesty the Queen and their
Royal Highnesses the Prince and Princess of Wales respecting the death
of H. R. H. Prince Albert Victor, Duke of Clarence and Avondale, K.G.
Presented to th^^ Legislature 14th March, 1892. {Printed.)

13
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No. 75.

No. 76.

No. 77

No. 78..

No. 79

No. 80..

No. 81

Return to an Order of the House, of the seventh day of March, 1892, for a

Return of copies of the application of Clara Brett Martin to the Law
Society of Upper Canada, for admission as a student-at-law ; of the report

of the special Committee of the Benchers to which the application was
referred ; of the Minutes of the meeting of Benchers at which the report

was adopted, and of all correspondence on the subject between the Law
Society and other parties. Pre.sented to the Legislature 14th March,
1892. Mr. Balfour. {Printed.)

JReturn to an Address to His Honour the Lieutenant-Governor, of the seventh

day of March, 1892, praying that he will cause to be laid before this House
copies of all Orders in Council setting apart or allotting out of any fund any
sum or sums for the purchase of a site of Upper Canada College or the erec-

tion of the College buildings or any buildings on the grounds purchased for

such site or for the furnishing or equipment of the College or for any other

expenditure on capital account any way relating to the said College.

Presented to the Legislature 16th March, 1892. Mr. Meredith. {Printed)

Return to an Order of the House, of the seventh day of March, 1892, for a

Return shewing the names of all persons who were applicants for the

position of assistant teacher of German in University College, together

with copies of all correspondence between the Minister of Education, the

Department of Education and the applicants and other persons relating

thereto. Presented to the Legislature 16th March, 1892. Mr. Whitney.

{Not printed.)

Return to an Order of the House, of the eleventh day of March, 1892, for a

Return showing the number of pupils attending the Collegiate Institutes

and High Schools for the year 1890. Giving, as far as possible, the

professions, which in after life, these pupils intend to follow. Presented

to the Legislature 16th March, 1892. Mr. Gibson [Huron). {Not printed.)

Report of the Commission on the Game and Fish of the Province. Presented

to the Legislature 18th March, 1892. {Printed.)

CONTENTS OF PART VII.

Return to an Order of the House, of the fourth day of March, 1892, for a

Return of copies of all correspondence with the Attorney-General or his

Department on the subject of the fusion of the several Divisions of the

High Court of Justice, and of changes in the practice of the said Court,

and in the provisions for holding sittings for the trial of actions, and
otherwise with regard to the distribution of the business of the Courts,

with a view to the more speedy dispatch of such business. Presented to

the Legislature 18th March, 1892. Mr. Meredith. {Printed.)

Return to an Address to His Honour the Lieutenant-Governor, of the fourth

day of March, 1892, praying that he will cause to be laid before this

House copies of the Order in Council for the appointment of a Commission
as to the proposed Forest Reservation and Park in the Nipissing District

;

oi the Commission issued in pursuance thereof and the instructions, if

any, to the Commissioners. Presented to the Legislature 21st March,

1892. Mr. Meredith. {Not printed.)

14
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No. 82, .Return to an Order of the House, of the fourth day of March, 1892, for a
'

Return of copies of the case submitted for the opinion of the Court of

! Appeal as to the validity of the local option provisions of tiie Municipal

I
Act, and of the opinions of the judges of the said Court thereon, and of

the judgment pronounced by the Court in the premises. Presented to the

Legislature 21st March, 1892. Mr. Meredith. (Printed.)

No. fr 3 . . Return to an Address to His Honour the Lieutenant-Governor, of the seventeenth

day of April, 1891, praying that he will cause to be laid before this House,
copies of all Orders in Council with reference to the withdrawal from sah'

of mining lands since the 1st of January, 1890, and of all returns or

recommendations upon which such Orders in Council were passed. Also,

a statement in detail shewing the persons by whom applications for grants

of mining lands have been made since the 1st of January, 1889, in such

withdiawn district, with the lots or tracts in respect of which such
applications were made, and the disposal made of such application. Also,

a list of every lot or tract of mining land which has been sold or disposed

of since the 1st day of January, 1889, in such withdrawn district, with the;

names of the person or persons to whom, and the prices at which the

same were disposed of, and of the amounts, if any, remiining unpaid on
account of such purchases, with the names of the persons by whom the

same are owing Presented to the Legislature 29th March, 1892. Mr.
White. [Not printed.)

No. 84...!Return to an Address to His Honour the Lieutenant-Governor, of the second
I day of March, 1892, praying that he will cause to be laid before this House
I a Return showing: 1. The quantity of pine in unlicensed territory

disposed of since last Session. 2. The persons to whom the same was
sold and the quantity sold to each of such persons. 3. The prices at

which each sale was effected. 4. The terms and conditions of the sales.

5. The purchase money paid, and the amount, if any, remaining unpaid,
giving the name of each purchaser, any part of whose purchase money is

paid, and the amount unpaid by him. 6. Copies of the Orders in Council
authorizing the sales, vind the reports and other material on which the

same were based. Presented to the Legislature 29th March, 1892. Mr.
Marter. {Printed.)

No. 85.

No. 86.

No. 87

Return to an Address to His Honour the Lieutenant-Governor, of the fourth

day of March, 1892, praying that he will cause to be laid before this House
a copy of the Order in Council for the sale and transfer of the Dundas
and Waterloo Macadamized Road, and of all reports on which said Order
in Council was based, and for a statement in detail of the receipts by the

Province from the said road Presented to the Legislature 29th March,
1892. Mr. MrredUh {Printed.)

iReturn of all fees and emoluments received by the Registrars of Ontario for

the year 1891. Presented to the Legislature 29th March, 1892. (Printed.)

Return to an Order of the House, of the seventh day of March, 1892, for a
Return showing the names of all persons or bodies who have received

remuneration for holding religious services in the various Asylums of the
Province as per statement on page ii of the Report of the Inspector of

Asylums for the year 1891. Presented to the Legislature 29th March,
1892. Mr. Campbell (Durham). (Not printed.)

15
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No. 88..

No. 89.

Report of the Bureau of Mines for the year 1891.

30th March, 1892. (Printed.)

Presented to the Legislature

No. 90.

No. 91.

No. 92..

No. 93

Report of the Commission appointed to enquire into the claims made by the
Township of Proton, in the County of Grey, to certain sums of money
payable as alleged, to that Municipality for Public Improvements therein,

under 16 Vict. cap. 159, sec. 14. Presented to the Legislature 31st
March, 1892. (Printed.)

Return to an OrHer of the House, of the twentieth day of March, 1891, for a
Return showing the amounts in yearly aggregate of all sums received from
the sales of landi for agricultural purposes in Algoma East, from January
1st, 1871, to December 31st, 1891. All sums received from the sales of

mineral land in Algoma East, during the same period. All sums received

for bonuses, ground rents, or timber dues, or in respect of or from the sale

of timber in Algoma East during the same period. All sums received

from the collection of taxes upon lands in Algoma East during the same
period. All sums received from the issue of liquor licenses in Algoma
East during the same period ; and all sums expended by the Government
in the said electoral district of Algoma East for colonization roads or other

public purposes during the same period. Presented to the Legislature

31st March, 1892. Mr. Campbell (Algoma). (Printed.)

Return to an Order of the House, of the 24th day of February, 1892, for a

Return showing the ijumber of persons confined in the different Gaols of

the Province as indigent persons, unable to support themselves, and the

length of time each person has been confined. Also, a Return showing the

number of insane persons confined in the Gaols of the Province, the length

of time each person has been confined, and the reason for being so confined.

Presented to the Legislature 4th April, 1892. Mr. Barr (Dujferin).

(Printed.)

Return to an Order of the House, of the eighteenth day of March, 1892, for a

Return of copies of all correspondence, since the last Return, between
any member of the Government and any other person or persons on the

subject of the alleged education of medical students in part at the public

expense, by the payment to members of one Medical Faculty of fees

received fiom students for teaching done by Professors and Lecturers,

whose salaries are paid entirely out of the funds of the Provincial

University. Presented to the Legislature 4th April, 1892. Mr. Balfour.

(Printed.)

Return to an Order of the House, of the first day of April, 1892, for a Return
of copies of all correspondence between the Minister of Education, or any
officer of his Department, and the Principal of Upper Canada College

;

between the Mmister or any oificer of his Department and the Trustees of

the College ; between the Principal and Trustees of said College and the

Minister, or any officer of his Department, ami any officer of the University

of Toronto, in reference to the expenditures for the new site and buildings

for the College, or the endowment of the College, or otherwise in reference

to any expenditure assumed to be made und^r the authority of the Statute

relating to the endowment of the College. Presented to the Legislature

4th April, 1892. .Mr. Miscampbell. (Printed.)

10
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No, 94.

No. 95

No. 96

No. 97

Return to an Address to His Honour the Lieutenant-Go vernor, of the twenty-

idnth April, 1891, praying that he will canse to he laid before this House

a Return showing : (1) A list of the nam?3 of all companies incorporated

by special Act or under the Act intituled " An Act respecting the incor-

poration of Joint Stock Companies by Letters Patent " with powers of

Trust Companies. (2) Copies of all Orders in Council, Reports to Council

and papers in relation to the incorporation of any such Company, and all

correspondence passing between the Government or the Attorney-General,

and any such Company or uny person in reference to the incorporation of

any such Company and the powers applied for or to be granted. (.3)

Copies of all Orders in Council passed in relation to any such Company
under R.S.O. Chap. 157, sec. 74. (4) Copies of all agreements or contracts

entered into with any such Company, for the investing through the

instrumentality of such Company of the funds standing from time to time

in the High Court of Justice or any part thereof, and of all bonds or

securities taken from the investing Company as a guarantee against loss.

(5) A Return of the amount of money in the High Court of Justice

invested through the instrumentality of any such Company, with the name
of such (company, during each of the years from 1881 to the present

session, and of the amount now so invested, an'l of all orders and regulations

of the Court in reference to the same. (6) A Return of the actual amounts

of money lying in the High Court during each of the years from 1881 to

the present session, including the amount inve.sted. (7) Copies of all

correspondence and papers passing between the Government or any member
thereof, and the Judges of the High Court or any such Company in

re.spect of any applications of any such Company to share in the business

of investing moneys in the High Court of Justice or to enable public

I

competitions for such business, and also copies of all papers in or relating

! to any application on the part of any such Company to the Judges of the

High Court of Justice for any such purpose. (8) A Return of the amounts
received from such Company in respect of moneys invested by them during

each of the years from 1881 to the present session, and of amounts for

interest, showing also the rate of interest allowed to suitors in respect of

I
moneys lying in the High Court of Justice during the same period, and

I

also of the use or application made of the difference between the interest

received by the Court in respect of moneys invested and in the amount
allotted and allowed to suitors, in respect of moneys lying in Court. (9)

A Return showing the names of officers and directors and shareholders of

I

all Companies through whose instrumentality the funds in the High Court

j

of Justice have been and are being invested. (10) A Return showing

the duties of the official guardian in respect of suitors in the High Court
of Justice and minors, and in relation to moneys in the High Court of

Justice, and the business of the Court generally, and of any change made
in regard to his duties since the first day of January, 1889. Presented

to the Legislature 6th April, 1892. Mr. McMahon. {Not printed.)

Report of the Secretary and Registrar of the Province for the year 1891.

Presented to the Legislature 7th April, 1892. {Printed.)

Bonds and Securities of Public Officers for the year 1891.

Legislature 7th April, 1892. {Not printed.)

Presented to the

Return to an Order of the House, of the twenty-third day of March, 1892, for

a Return showing the date when the persons to whom, and price for which
timber berth No. 118, North Shore of Like Huron was sold, the respective

dates when, and the amounts in which, and persons by whom, the bonus

17
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No. 98..

No. 99,

was paid. The date when the said limit was first placed under license,

and the persons to whom the license was issued. Copies of all transfers

of the said berth, or of any interest therein and copies of all correspondence,

memoranda, rulings of the Commissioner of Crown Lands, or an)'^ other

officer of his Department with reference to the said berth. And also,

copies of all reports made to the said Department by any wood ranger or

other officer of the Department as to the quantity of timber in the said

berth. Presented to the Legislature 12th April, 1892. Mr. Marter.
{Not printed.)

Return to an Order of the House, of the twenty-sixth day of February, 1890,
for a Return of copies of all Departmental orders or correspondence with
reference to the appointme-it of A. F. Dulmage as an officer of the Crown
Lands Department. Also, copies of all correspondence between the Crown
Lands Department or any officer thereof, including the Commissioner of

Crown Lands, and the said Dulmage, (including all letters of instruction

sent to him) since his appointment; also copies of all accounts furnished

by him to the said Department. A full statement of all moneys received

or collected by the said Dulmage, showing the dates when the same were
received or collected, and on what account and from whom. A like

statement of the moneys paid over by him to the said Department, and of

the moneys misappropriated by him, or for which he did not account.

Also, copies of all correspondence relating to his defalcation, between any
member or officer of the Government and the .said Dulmage or any other
person, and of all reports in reference thereto, and a statement of the

amounts paid to or received by the said Dulmage for salary or expenses in

each year since his employment began. Presented to the Legislature 12th
April, 1892. Islx. Marter. {Not printed.)

Return showing the indebtedness of Municipalities to the Government on the
1st January, 1892. Presented to the Legislature 12th April, 1892.

{Not printed.)

18
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RETURN
To an Order passed by the Legislative Assembly on the 4th day of

March, 1892, for a Return of copies of all correspondence with
the Attorney-General or his Department on the subject of the

fusion of the several Divisions of the High Court of Justice, and
of changes in the practice of the said Court^ and in the provisions

for holding sittings for the trial of actions, and otherwise with
regard to the distribution of the business of the Courts, with a
view to the more speedy dispatch of such business.

By Command,

J. M. GIBSON,
Secretary.

Provincial Secretary's Office,

'J'oKOXTo, March 18th, 1892.

{Mr. Meredith.)

80
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Return of Correspondence on the subject of the fusion of the several Divisions

of the High Court of Justice, and of chancres in the piactice of said Court,

etc., with a view to the more speedy dispatch of business.

SCHEDULE

:

1891. PAGE.

April ^ Minutes of meeting of committee of Legislation of the County Law Associacion . . 3

" 15 Walter Barwick to S. F. Bastedo, Attorney-General's Department 9

May 8 John Winchester to S. F. Bastedo, Attorney-General's Department 9

" 11 Suggested Amendments to Consol. Rules 10

June 20 John Winchester to Hon. O. Mowat .
13

Be Amendments to Consolidated Rules of Practice 14

Df c. 29 Interim report of the Committee of the Law Association 10

1892.

Jan'y 5 J. H. Esten (circular accompanying Interim report) 17

Memorandum as to Interim Report 18

Suggestions by some of the Legal Members of the Legislative Assembly 19



lb Victoiia. Sessional Papers (No. 80). A. IS92

Dear Sir :—I beg to forward you a copy of the minutes of the last meeting
of the Committee from the County Law Associations. The next meeting will be

held on the Wednesday, the loth of April, at Osgoode Hall, at 11 a.m. The
attendance of representatives from all the Associations is urgently pressed.

Yours, etc.,

WALTER BAEWICK,
Secretary Joint Committee Law Association.

Toronto, April 9, 1891.

Minutes of meeeing of the Committee of Legislation from the County Law
Associations held on the 3rd day of April, 1891.

Present: Mr. Hoskin, Q.C., and Messrs. Armour, Q.C., W. Barwick and W.
H. Blake, representing the York Law Association ; Mr. Strathy, Q.C., representing

the Simcoe Law Association ; Mr. Edmison, representing the Peterboro' Law
Association ; Mr. O'Connor, Q.C., representing the Bruce Law Association ; His
Honor Judu:e Hughes, representing the Elgin Law Association. Mr. Hoskin, Q.C.,

in the chair.

The chairman announced that the Committee had been furnished with a copy
of the draft rules recommended fur adoption by the Supreme Court.

The following are the proposed rules :

—

Rule 11.—Amend by adding the following clause "(a) And shall also sign

and issue certificates of Lis Pendens under his seal of office on issuing the W^rit

of Summons."
(See R.S.O. Cap. 14, Sec. 47.)

Rule ]2.—Amend bv adding •' Or supplied by him to other officers."

(See R.S.O. Cap. 44, Sec. 122.)

Rule 15.—Amend by inserting after the word "Summons" in the 5th line

the following words, " and praecipes for Lis Pendens."
Rule 24.—Amend by striking out the words " Clerk of Records and Writs,"

and insert the words " proper officer " in lieu thei eof.

Rules 161 and 162.—It is suggested that these rules be rescinded.

Rule 172.—To be amended by adding clause ; "(a) Jn case of the unavoid-
able absence of the Accountant, or Chief Clerk in the Accountant's office, a Judge
of the (Chancery) Division may direct any officer to sign cheques in the place of

the Accountant and initial the same in the place of the Chief Clerk."

Rl^le 233.—Amend by adding thereto the words " Except as provided by
rule 275 as amended."

Rule 275.—Amend by striking out the words " Not in Algoma " in the first

line, and inserting the following words : "Within 15 miles of a Railway Station
in Algoma, Rain}- River."

And in section (a) add " Rainy River " after the word " Algoma," and insert

after the word " Bay " the following words :
" iVt a distance greater than 15 miles

from a Railway Station."

Rule 279.—It is considered that under the rules as they at present stand,

all judgments must be entered in the office in which the appearance is required to

b'^ entered (see H olden \. Smith, 10 Prac. Rep. 370), but is is suggested that rule

279 be amended by inserting the word "Inclusive " after the word " Judgment"
in the lirst line, and adding to the rule the following words :

" unless otherwise
ordered by the court or a judge, on sufficient grounds therefor being shown."
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E-ULE 28(1.—Amend by substituting the word " shall " for " may " in the
second line.

Rule 299.—Amend by striking out the words " Is to proceed as if the de-

fendant had filed a defence disputing the amount ot the plaintiff's claim," and in-

serting after the words " the plaintiflf" in the sixth line, the words " may proceed in

actions, other than mortgage actions, to take an account of the amount due to

him before the officer with whom the judgment is to be entered, on four clear

days notice to the defendant filing such notice, and judgment may be signed for

the amount found due as in default of a defence."

Rule 350.—Amend by inserting after the word " prsecipe " in the fourth line

the following words :
" by the proper officer mentioned in rule 25."

Rule 504.—Amend by striking out the word " kept " in the sixth line, and
substituting therefor the word " filed."

Rules 53 and 540.—Amend by striking out the words " Clerk of Records
and Writs " where they appear, and inserting in lieu thereof the words " proper
officer."

Rules 538 to 540.—Amend by .striking out the last clause of 538 and adding
it to 540 ; and rule 538 to be further amended, so as to read as follows :

" All

motions and applications to the court required to be set down for argument, and
all appeals shall be set down by filing with the proper officer the notice of motion,

with an affidavit or admission of service and a praecipe endorsed thereon, specify-

ing the sitting of the Court or Judges' Chambers for which the same is to be set

down."
Rule 545.—Amend by striking out the words " of Records and Writs " in

the second line, and inserting in lieu thereof the words " in Chambers."
Rule Gil.—Amend by inserting after the word " Judge " in the second line

the words "or officer before whom the affidavit is to be used."

Rule 685.—The following rule to be substituted for the present rule 685
;

" Where exhibits are put in on the trial, they shall remain in court until judgment
is given and during any stay of proceedings ordered by the trialJudge, and shall be
delivered out without oi der to the parties respectively whose property they appear
to be hy the endorsement thereon, on the expiration of such stay of proceedings,

unless a motion is made to the Divisional Court against or affecting the findings

of the Jury or the judgment of the trial Judge, and when such motion is disposed

of such exhibits may be given out as above directed upon filing a receipt therefor,

unless otherwise ordered."

(a) " In all cases where exhibits are referred to in an affidavit filed, amended
and not annexed thereto, such exhibits need not be filed, and shall be handed out

on the disposal of the motion on which the affidavit was filed."

Amend by inserting after the word " delivered " in the fifth line, the follow-

ing words, " or the defendant has, under rule 299, merely filed a notice disputing

the plaintifi's claim."

And by adding to the i"ule the following clause
;
(d) " When a notice dis-

puting the plaintiffs claim is filed, the account of the amount due to the plaintiff

is to be taken by the proper officer on four days' notice to the defendant."

Under the heading " Default of pleading," it is agreed to recommend that a

rule should be passed to the following effect: (See rules 479, 467, 727 and 748.)
'' After a defendant has been served with a Statement of Claim and shall

have failed to appear or file any defence or demurrer, the plaintiff shall be at

liberty to carry on the future proceedings in the action without further notice to

such defendant, up to and including judgment, and the following notice shall be

endorsed on the Statement of Claim served on a defendant :
' Take notice, that

if you fail to appear pursuant to the exigency of the writ, or to deliver a state-

4
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ment of defence or demurrer within the time limited therefor, further proceedings

to and including judgment may be taken without further notice to you.'
"

EuLE 773.—To this rule add the following clause :

"(a) The following orders need not be entered in full

:

Orders to amend,
" adding parties,

allowing appeals from Chamber orders, unless the original

order was entered in full dismissing motions,
" postponing trials,

" ffrantinp- new trials,

" setting aside awards,
" referring back awards to arbitrators,

" quashing by-laws,
" quashing convictions.

All other orders to be entered in full."

Rule 802.—Amend by striking out the words " filed when the motion is set

down " in the third and fourth lines and inserting in lieu thereof the following

words :
" delivered to the proper officer before the motion is set down on the

peremptory list," and by adding at the end of the rule the words, " together with

the record and all exhibits put in at the trial."

Rule 863.—Amend by striking out the words " time when the judgment
was duly entered " in the second and third lines and inserting in lieu thereof the

words, " signing of the judgment by the proper officer."

Rule 1242.—Amend by inserting the words "after entering an appearance"

after the word " praecipe," in the fourth line. (See Bank of Nova Scotia v.

La Roche, 9 Prac. Rep., at p. 507).

Rule 1247.—Amend by adding the following clause :

"(a) Upon filing a bond for security for costs, with affidavits of execution

and justification, with the proper officer, such officer may issue an appointment
to either party for the allowance or disallowance of the same, returnable one day
after service, and upon the return of such appointment or any enlargement there-

of, he may allow or disallow the said bond. But in case no such appointment
should be issued and no application be made within seven days of the service of

notice of the filing of such bond to disallow the same, it shall stand allowed,

unless otherwise ordered."

RuLK 11.—The committee approved of the proposed rule 11 as ammended
if it read " And shall when required," etc.

Rules 12 to 1.5.—The committee approved of proposed rules 12 and 15.

Rule 24.—The consideration of Rule 24 was deferred, the committee being

of opinion that this rule tends towards a further separation rather than a con-

solidation of the courts.

Rules 161 to 162.—The consideration of these rules was deferred.

Rules 172 to 233.—The consideration of these rules was deferred.

Rl^le 275.—This proposed rule was approved, etc., but it was suggested that

a rule be adopted limiting the time for appearing to writs served in Manitoba,

within 15 miles of a railway station to three weeks.
Rules 279 to 280.—Approved.
Rule 299.—The consideration of proposed rule 299 was deferred, the Com-

mittee being of oijinion that this rule tends to a further separation rather than a

consolidation of the courts.

Rules. 350, 504, 537, and 540.—-The consideration of these rules was defer-

red, the committee being of opinion that these rules tend toward a further separ-

ation rather than a consolidation of the courts.
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Rules. 537, 538 and 540.—These proposed rules were not approved, but
the committee were o^" opinion that they should be framed providing and embody-
ing the old Chancery practice with regard to setting down motions, appeals, the

committee being of opinion that this practice is the most convenient.

Rule 545.—The consideration of this rule was po.stpoued, see remarks on
rule 24.

Rule 611.—Approved.
Rule 685.—This proposed rule was not approved, but the committee were

of opinion that the rule should be framed, providing that in the absence of consent of

the parties exhibits should be retained until the final determination of the action

unless otherwise ordered and providing that notice should be given to the parties

before delivering up exhibits ; the question as to the right to exhibits to be
decided by the Clerk in whose custody they were, whose decision is to be subject

to the reference of a judge.

The filing of his receipt and the consequent payment of a fee was deemed
objectionable.

Rule 6S5a .—This was approved as amended to read " In all cases where
property marked exhibits."

Rule 718.—Approved if amended to read "or the defendant," as under rule 299
(as it now stands), merely filing a notice disputing the amount of plaintifi['s claim.

Rule 718 d.—Approved if amended to read " when the notice disputing the

amount of the plaintiff's claim " and to read " eight days," and to read " Master in

Ordinary or Local Master," instead of " Proper officers."

Note.—The deci.sion of the officer ought to be subject to appeal.

Note.—-Upon certificate of the Master or Local Master, the proper officer

should be empowered to enter judgment.

Default of Pleading.—This proposed rule is objectionable. The committee
are of opinion that the following rule should be adopted which is suggested by
the Master in Chambers :

That Ru^e 462 be amended by inserting after the word " Solicitor," at the

end of the third line thereof, the words " or where defendant served with a
writ of summons has not duly appeared thereto

"

Rule 773.—The committee did not approve of this proposed rule, being of

opinion that a rule should be passed providing that all special Court orders shall

Ije entered in full.

Rule 802.—Approved if amended to strikeout the words "Together with

the record and all exhibits put in at the trial."

Rules 863, 1242.—Approved.
Rule 1247.—Approved if amended to read " 2 day* after service." It ivas

resolved to recommend the adoption of the folioiving further amendments to the

Rules :

Rule 30.—That rule 30 be amended by striking the word " of " out of the

sixth line thereof, when the same occurs between the words " rules " and
" practice," and inserting in place thereof the word " or

"

Rule 30.—That rule 30 be further amended by striking out exception

numbered 12 thereto, and inserting in lieu the words " 12 applications for a

rehearing, or for leave to appeal to the court of appeal, after the time limited

for that purpose has expired."

Rule 30.—That rule 30 be further amended by adding to the words " the

referring of causes " in the exceptions to the jurisdiction of the Master in Cham-
bers, the words '"under clauses 101, 102 and 103 of the Judicature Act."

Rule 30.—That i-ule 30 be further amended by striking out the words " or
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judgment " where the same occur in the exceptions to the jurisdiction of the

Master in Chambers under the head of " staying proceedings after verdict or

judgment."
Rule 271.—That section " F " of rule 271 be struck out, and the following

words inserted in lieu thereof :
" F. When any act or thing sought to be

restrained or removed, or for which damages are sought to be recovered, was or is

to be done, or is situate within Ontario."

Rule 271.—That after section " G " of rule 271 there be inserted the fol-

lowing : "(h) Where the action is upon a contract or judgment, though the same

be not within any of the classes already enumerated, but it appears to the satis-

faction of the court or a judge that the defendant has assets in Ontario of the

value of S200 at least, which may be rendered liable to the judgment in case the

plaintiff should recover judgment in the action."

Rule 392.—That rule 392 be amended by striking out of the third line

thereof the word " or," and inserting in lieu thereof the word " and."

Rule 42.5.—That rule 425 be rescinded, and the following rule passed in

place thereof

:

" 425. A defendant who has set up any set-off or counterclaim, may, on appli-

cation in Chambers be allowed to amend the same on payment of costs, or other-

wise, and upon such terms in all respects as the court or judge shall see fit."
^

Rl^LE 484.—That rule 484 be amended by inserting after the word "vacation"

in the first line thereof, the words, " or of the Christmas vacation."

Rule .:77.—That rule 577 be amended by adding at the end thereof the

following words : "But the court, nevertheless, may act upon the evidence before

it at the time, and may make such interim order or otherwise as appears neces-

sary to meet the justice of the case."

Rule 601.—That rule 601 be amended by adding at the end thereof the fol-

lowing exception and amendment thereto ;
" Except in cases where the deposi-

tions are taken in shorthand, under rule 503, when the examination may betaken

down by question and answer, and in such case it shall not be necessary for the

depositions to be read over to, or signed by, the person examined, unless any of

the parties so desires ; and a copy of the depositions so taken, certified by the

commissioner so taking the same, as correct, shall for all purposes have the same

effect, as the original depositions in ordinary cases.

Form Number 118.—That section 6 of form 118 be amended by adding

thereto the following words, except in cases where " the depositions are taken in

shorthand under rule 503, when the examination may be taken down by question

and answer, and in such case it shall not be necessary for the depositions to be

read over to, or signed by the person examined, unless any of the parties so

desires, and a copy of the depositions, so taken, certified by the commissioner so

taking the same, as correct, shall for all purposes have the same effect, as the

original depositions in ordinary cases."

Rule 689.—Amend. Strike out all the words " shall in the rule," and insert

" so soon as the party is entitled to judgment, unless otherwise ordered."

Rule 846.—That sub-section " C" of rule 846 be amended by inserting after

the word " against " in the second line thereof, the words, " unless the day upon
which Judges Chambers should be held falls upon'a holiday, when the same shall

be brought on to be heard on the next regular day, on which a Judge is sitting in

Chambers, without special leave."

Rule. 852—Thatrule852be amended by adding the following wordsattheend
thereof "unless the day upon which Judges' Chambers should be held fVills on a

holiday, when the same shall be brought on to be heard on the next day on which
a Judge is sitting in Chambers, without special leave."
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Interpleader County Court New Rule, 1461tt.—That the consolidated

rules 1141 to 1161, inclusive, in cases under sections (a) and (b) of rule 1141, shall

in so far as it is not otherwise inconsistent with the provisions of those rules,

apply to the county courts in manner following :

Where the debt, money, goods or chattels mentioned in the said section (a)

are the sunject of a suit against the applicant in a county court, the application

for interpleader may be to the judge of the said county court, or other judge
sitting for him ; and where no such suit is pending, and where the debt, money,
goods or chattels in question do not exceed in value $200, the application may be
to the judge of the county court of the county in which the applicant resides, or

to the judge fitting for the judge of the said county court.

And in cases under section (6) of said rule 1141, where the applicant is a

sheriff' or other officer in respect of a claim of any money, goods or chattels, taken
OT intended to be taken in execution under anj' process issued by a, county court,

or under an attachment against an absconding debtor issued as aforesaid, or to

the proceeds or value of any such goods or chattels, by any person other than
the person against whom the process issued. Application for any interpleader

may be made to the judge of the county court out of which the process issued or

to the judge sitting for him.

Rule 1103, Replevin.—That rule 1103 be amended by adding thereto after

the word " sureties" in the second line of said rule the words—"in such sum as

maybe prescribed for that purpose by an order made under rule 1100, if such an
order has been made, or if no such order has been made, then,"

Rule.—The court or a judge may in any cause or matter at any stage of the

proceedings order the attendance of any person, whether a party to the action or

not, for the purpose of producing any writings or other documents named in the

order which the c®urt or judge' may think fit to be produced
;
provided that no

persons shall be compelled to produce, under any such order any writing or other

document which he could not be compelled to produce at the hearing or trial.

Rule 30.—Should be amended by adding " 15," or making an order for

taxed costs in lieu of commission under the provisions of rule 1187.

Proposed new rule to be inserted after rule, 1141, respecting interpleader in

the high court.

InterpleaderTO FollowRule 1141. That when an interpleaderorder is made
in the high court in which the trial of an issue or issues in fact or in law is or are

directed, the plaintiff in the issue shall file the issue so soon as the same is settled

in the office of the division of the court in which the issue or issues .shall be pending,

either in Toronto or in any other county, as shall be directed by the interpleader

order, and if there be no such direction therein, then in the office of the said court

in the county in which the issue is to be tried, and the subsequent proceedings in

the interpleader shall be filed there unless otherwise ordered.

It was resolved that W. H. Blake and Douglas Armour be requested to report

to the committee on the changes which are to be made in the tariflT.

It was resolved that jurisdiction be given to the local judges and local masters

to increase and certify fees on application before them in chambers.

It was resolved that the attention of the Attorney-General be called to the

necessity of requiring security I'rom executors in respect of testator's real estate

when there is an intestacy as to that real estate.

The meeting adjourned until Wednesday, April 15th.
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The County of York Law Association,

Toronto, loth April, 1891.

Dear Mr. Bastedo,—I have your note of the 13th.

The Committee of the Law Associations will have several more meetings, and
will send in at the conclusion of their meetings a printed report setting forth sug-

gested amendments to the rules. The printed copy of the minutes of the last

meeting were only sent to the Attorney-General to show that the committee was
hard at work.

There is a great deal of work still to be done, and an expert consolidator is now
working away putting the views of the committee into shape. A good deal of

assistance has been given in getting suggestions from Mr. Dalton, the result of

his practical experience in Chambers.
We will not be able to send in a report for some little time yet.

I have the honor to be,

Your obedient servant,

(Signed) WALTER BARWICK.
S. T. Bastedo, Esq.,

Department of the Attorney-General,

Toronto.

OsGOODE Hall,

Toronto, 8th May, 1891.

My Dear Bastedo,—Your favor of the 7th inst. received.

I duly received the printed copies of the amendments from Mr. Barwick
and have considered them but have not spoken to the Registrars with reference

thereto ; if the Attorney-General thinks it desirable to do so I will see them,

but I am of opinion that no good will result from it.

Yours faithfully,

(Signed) JOHN WINCHESTER.

S. T. Bastedo, Esq.,

Attorney-General's Department.

Dear Sir,—A meeting of the Committee from the Law Associations will be
held in Mr. Dalton's room, Osgoode Hall, on Monday, the 18th of May, at 2 p.m.

Yours,

Toronto, May 11th, 1891.

WALTER BARWICK.
Secretary Joint Committee.
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Law Associations' Committee.

Suggested Amendments to Consolidated Rules.

Rule 23 defines the duties of the Clerk of Records and Writs. There is no
similar rule with regard to the officers of the other divisions. The intention,
doubtless, was that there should be one central office for filing the papers and
transacting the business referred to in this rule. There can be no question of the
advisability of establishing a central office. At present suit papers are filed at
Osgoode Hall in at least eight diflTerent places. Searches are rendered thereby
very tedious and unnecessarily expensive. It is .suggested that the desired change
might be effected by substituting for " Clerk of Records and Writs," " Senior Reg-
istrar." The amendment would render necessary minor alterations, as in Rule 23,
sub-sections, Rule 17, 24, 537, 540 and 545.

Rules 202, 203.—These rules are widely disregarded, and therefore lose

much of their usefulness. It is suggested that in place of being open to entries

by the profession, they should be kept by the officers in whose custody they are,

and that the Secretary of the Law Society should transmit from time to time, a
list of the names of Barristers and Solicitors to these officers. If, in addition to
this, practitioners outside Toronto, at the time of paj'ing their annual fees, were
required to give the Secretary the name of their Toronto agent, and this further
information were transmitted to the officers in whose custody is the Solicitor's

and Agent's book, the sy.stem would be perfect.

Rule 219.—Omits motions against judgments where case tried by a Judge.
Rule 238, 5th line.—The words " before the expiration of twelve months "

might be omitted, the giving of leave being discretionary. Furthermore, it ha^
been held in two cases that the application referred to need not be be made during
the currency of the writ. St. Louis v. O'Callagan, 13 P. R., 322; Gdmour v.

Magee, 14 P. R. 120.

Rules 329, 331, 332, 333.—These rules, under the interpretation placed upon
them, do not admit of the determination of questions between a defendant and a
third party in the action between the plaintiff and defendant. If the third party
does not appear to the notice, the result is that the question betM'een the plaintiff

and defendant becomes as against him res judicata. If the third party appears
to the notice he may obtain permission to come in and defend the defendant
against the plaintiff. In either case the defendant must issue a new writ in order
to recover against the third party. The English Rules, 48-55, Rules 1883, contain
provisions which enables the Court or a Judge in a proper case, and where the
plaintiff will not suffer delay or prejudice, to direct a mode of trial of the question
between the defendant and third party in the same action in which the question
between the plaintiff" and defendant is determined. Apparently this works
smoothly and satisfactorily. If so, the alteration must be desirable as it renders
the second action unnecessary, and avoids the injustice of delaying a defendant in
obtaining redress from the person liable.

Rule 374, second line.—For the word " aforesaid " substitute the words
" hereinafter mentioned." The reference is to a succeeding rule. The latter rule

preceded the former rule in the Judicature Act, hence the mistake.
Rule 380.—After " plaintiff " add " or person named as a party to the coun-

ter claim."

Rule 501, 3rd line.—After " Examiner," add "or shorthand writer approved
by the examiner, and sworn by him as a clerk." As the matter now stands, where
the Examiner himself is not a .shorthand writer, the examination can only be
taken in shorthand by consent of the parties.

10
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Rule 502.— A.dd "and the Examiner in such cise may employ a shorthand

writer to take such examination upon administering- to him an oath that he^^will

faithfully record and transcribe the same.

Rule 503, 3rd line.— A.d(] after " Examiner," " as aforesaid."

Rule oHG.—Add in 2nd line after '' same," " or any party who has not had
sufficient notice to enable him to appear, or who has failed to appear through

accident or mistake." This would declare the practice as expounded in Flett v.

Way, 14 P. K, 123.

Rules 538, 541.—The practice as to setting down motions is not uniform.

It is suggested that a rule should be passed introducing the practice of the Chan-
cery Division in this regard.

Rulb 553.—For " next preceding rule " substitute " either of the next pre-

ceding rules." This corrects an obvious slip which has frequently been the sub-

ject of judicial commentary.
Rule 562.—This rule has been interpreted to refer only to parties within

the jurisdiction. It is suggested that this should be declared.

Rule 566.—Add " and such examination in the absence of order to the con-

trary, shall be conducted in accordance with the practice hereinbefore prescribed

upon examination for discovery, in so far as the same shall be applicable." The
purpose of the alteration is to introduce upon examinations under this rule, the

provisions with regard to taking testimony in shorthand upon examinations for

discovery.

Rule 640.—This rule does not cover the case of a defendant having a coun-

ter claim greater in extent than the plaintiff's claiiu. In such a case it is a hard-

ship to compel the payment into court, as condition of pleading tender. It is

suggested that a new rule should be drawn to meet the circumstances of the case

and providing that und'-r the state of facts indicated a defendant should be per-

mitted to make a tender in his pleading, quantum valeat, by offering to deduct
the amount that the plaintiff claims fr. mi him fi'om the amount which he claims

from tlie plaintiff and to accept the balance. Consideration will show that such

a rule would work out satisfactorily in the various contingencies that might arise.

Rule 647.—^Should be amended to introduce the old practice as to dismissal

of actions, or to declare that the old practice still exists. It has been decided in

the cases of Doiujall v. TlLOinp>ion and Sirtijpnon v. Murray, 13 P. R., that the

plaintiff does not render himself liable to dismissal so long as he serves notice of

trial. He is under no obligation to bring t e case down for trial. The fact that

the defendant can set the action down does not cure the injustice.

Rule 671 clashes with Rule 696. It is suggested that the latter rule is the

more convenient.

Rule 718, 6th line.—Add after "delivered," "or where notice is filed and
served disputing amount only."

See MaJioney v. Harkins., 14 P. R. 177.

Rl^LE 744, 6th line.—Add " and endorse a direction to that effect upon the

notice of motion or issue an order if the circumstances of the case render it advis-

able."

Rule 759, 761.—It is frequentl}^ foun<i inconvenient to settle in Toronto the
minutes of judgment where the case has been tried elsewhere, and the only cir-

cumstances associating the case with Toronto is the fact that iud^Tnient was there

delivered. It is suggested t'lat it would be better that judgments in all cases

tried outside of Toronto should be settled before the Registrar who sat in court
during the trial unless otherwise directed. The practical difficulties in the way
of this would be slight.

11
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Ruj.E 753.—It is held that this rule provides foi' the method of procedure
where a reference hns been directed under the Judicature Act. The intention

elsewhere exhibited in the rules is to assimilate the reports made upon such ref-

erences with the reports of masters. That such an assimilation is desirable is

scarcely open to question. It is suggested that this rule and Rule 848 should be
modified to effect this end.

Rule 808(6—Rule 1,248 allows a party under an obligation to give a bond
to pay into Court a sum of money not less than half the penalty of the bond.
This Rule does not apply in the case of security to be given on appeal to the
Court of Appeal. It is suggested that a Rule should be here introduced in the
following words :

" Whenever a party is under an obligation to give a bond as

security for costs or damages, he may, without special order, pay into Court a sum
of money not less than half the penalt}' of the bond required, and the sum when
so paid in shall stand as security in lieu of the bond required."

Rule 834.—This method of appeal might be profitably done away with. It

is not found to answer any useful purpose.

Rule 835. 5th line.—" 41 " should be " 51."

Rule 886c., 5th line.—Add, " or to renew an execution already issued."

Rule 1184, 2nd line.—For " three preceding rules" substitute " two preced-
ing rules and next following rule."

Rule 1135.—This should be homologated to Rule 702. The property of

which inspection may be directed is not in every case that which is " the subject
of the action," but it is that " the inspection of which may be material to the pro-
per determination of the action in dispute.

'

Rule 121 2—An alteration in the tariff allowing solicitors to tax their charges
for serving writs and subposnas, would necessitate a change in this rule.

Rule 1216-—There is no provision in this country for taxing any of the
charges incurred in pi'ocuring evidence. In England it is otherwise, and the
reasonable expenses of an expert qualifying himself to give testimony can, in a
proper case, be taxed against the opposite party. It is suggested that there
should be added to the rule, " 7. Procuring evidence."

Rule 12:iO.—Add, "The Taxing Officer shall hold the taxation open for

what, under the circumstances of the case, he may consider to be a reasonable
time in order to allow such objections to be carried in before him." This is to

meet a ditiicultj^ which has arisen in several cases where the taxation being closed

notwithstanding the protest of the objecting party such party found an unreason-
able obstacle thrown in the way of his appeal. In one case it was in fact not
permitted to be heard, as the objecting party had rot done that which the Taxing
Officer would not allow him to do, viz , file objections before the issue of the

certificate.

Proposed New Rule.

Any bond filed in the High (*ourt of Justice or Court of Appeal may be re-

moved off" the file for the purpose of suit or otherwise, upon the applicant therefor

satisfying the Registrar in whose custody such bond is that he is entitled thereto.

Provided the Registrar, in case he thinks it desiiable, may refuse to deliver out
such bond ex parte.

The following additional suggestions have been handed to the Committee.

Rule 144.—"The Suitors' Fee Fund Account," is kept in a private Ledger,

and not in the General Ledger.

12
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Rule 146.—" Bank interest " should he " Court interest."

Rule 167.—Befoie " copy " in third line add " certified." Strike out word&

after " Accountant " in Gth luie. Xo further copy is required.

Rule 168.—Substitute for " forthwith " " on the same day-"

Rule 170.—For "Accountant," in the last line, substitute " Canadian Bank
of Counnerce, Toronto."

Rule 176.—-It is not the practice to file a pnecipe. The word " leave " should

be substituted for " file."

Rule 177.—The original oider or an office copy thereof must be left with

the Accountant.
Rule 178.—Order-, and reports are re-delivered so soon as entered. The

present rule is not complied with, the delay beinu- sometimes inevitable.

The above alterations would bring the rules into conformity with the present

practice.

Rules 846, 852.—Under the present arrangements for hearing Chamber
motions 9 days is an insufficient time to allow for bringing on an appeal, especi-

ally where instructions have to be received from the country. The time should

be at least 10 days.

Certain useful provisions in the English Rules of 1883 might be adopted
with advantage.

Order 8, Rule 3, authorizes production and sealing of a copy of a writ

where the original is lo.st. See Wilson 6th ed., p. 145. There should also be
power, where a writ or notice in lieu of writ has been served and is irregular in

some respect, to efi:ect amendment without re-service.

Order 65, Rule 6 A.—Temporary residence within the jurisdiction in

England will not defeat an application for security. It might be considered
whether the English Rule is not better^than our own. See Wilson, p. 479.

Order 36, Rule 37.— Looking at this rule with Order 19, Rule 4, and Order
19, Rule 11, the distinction between our own and the English practice will appear.
The question of altering our rule should be considered. See Wilson, p. 300.

In view of 1 roidman v. Fiskin, 13 P. R., 153, and for the purpose of giving-

Rule 934 the effect apparenil}" intended, it is suggested that Rule 926 should be
amended in such a manner as to permit of an examination where judgment or
order is for costs alone.

OsGOODE Hall,
Toronto, 20th June, 1891.

Dear Mr. Mowat,—In answer to Mr. Bastedo's letter re the new rules, I

met with Mr. Holmested and Mr. Jackson and considered the rules proposed b>'

the Law Associations, and we agree to tlie greater number of those submitted.
Mr. Holmested and mvself met with the Committee appointed by the Law Assj-
ciations and were unable to arrive at an agreement respecting the oreater num-
ber of the rules. The Committee thus appointed are to meet again sho)tly. 1

will try and get them to meet next week, and to conclude consideration of the
rules so that they may be put into print and submitted to the Judges earlv next
month.

Yours faithfully,

The Honorable 0. ^NIowat,

Attorney-General, etc., etc., etc.

(Signed) JOHN WINCHESTER.

13
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Re amendments to Consolidated Rules of Practice.

The Registrars of the Hi<ih Couit of Justice, having considered the amend-
ments to the (Consolidated Rules of Practice proposed by the Committee of Legis-

lation from the County Law Association lecommend the following:

That the proposed amendments to following rules be agreed to, namely :

—

Rules 14275, 68oa, 718. notes to, 7lSd, 773, 1247, 1st rule, 30, 392, 484, 601,

1103, 30c, 374, 336, 718, 1216, 1230, 146, 1st part, 167 168, 176, 840 and 852.

That a rule embodying the principle set out in the consideration of Rule 23

be formulated and considered with the Registrars
; this will apply to and dispose

of amendments to inles 24. 350, 504, 537, 538, 540, 545.

Rule 685.—This rule to be amended as proposed by Registrars or to be left

as it is now with the first four words struck out.

Rule 7l8cZ—Agreed to with the word " Registrar " inserted before the word
" Master " where it first occurs.

Rule 462.—As amended be agreed to with following amendments. Insert

after the word " summons " the words " and statement of claim when necessary
"

and after the word " appeared " the words " or delivered any defence."

Rule 802.—This proposed amendment is more for the Judge's convenience

than the Registrars and should be left for their decision.

Rule 306—Amendment agreed to with words " for a rehearing or" struck out,

the words " to a Divisional Court or" inserted after the word " appeal."

Rule 30c— See rule 550 and sees. 1 and 2 Chap. 53, R. S. O.

Rule 30(/—Add to proposed amendments the words " other than judgments
by default."

Rules 271 F. & G., 329 to 333, 501, 502, 503, 562, 834, 1635, see memo, as to

Rule 802, supra.

Rule 425.—Amendment agreed to with the following words struck out " on
payment of costs or otherwise."

Rule 577.—Amendment agreed to, but see original Rule 283 of the Judica-

ture Act Rules.

Form No. 118.— /Strike out words " under Rule 503" and place the inverted

commas before the word " except."

Rule 689.—Amend to read " Strike out the words between the words " shall
"

and " deliver " in the second and third lines of the rule and insert the words " so

soon as the party is entitled to enter judgment unless otherwise ordered."

Rules 846 and 852.—Instead of amending these rules amend Rule 476 by
striking out the words " day on which the offices are open " and inserting in lieu

thereof the words "juridical day on which the proceedings in question can be

taken."

Interpleader County Court new rule 1461a. See rule 1257, also County
Courts Act Chap. 47, sect. 19, sub.-sec. 6.

As to new rule proposed on pape 5 see Rule 580 and re Smith Williams v.

Frere, i Chancer}' Reports 1891, p. 323.

As to proposed new rule after Rule 1141, see rule 398 as to "delivery."

The Registrars recommend the following ride as to interpleader for adoption.

Proposed Rule 1141c.—The Judge of the County Court of any County other

than the County of York in which any such goods or chattels are so taken or in-

tended to be taken shall in all motions and proceedings for interpleaders respect-

ing same have concurrent jurisdiction with and the same power and authority as

the Master in Chambers.
Rules 202, 203.—Agieed to so far as entries to be made by Registrars.

Rule 219.—See Rule 798a.

14
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Rule 238—Registrars consider the proposed amendmeDt to be immaterial.

Rule 380.—Recommend the amendment to read " and other person if any
named as a party to the counter claim."

Rules 501, 502, 503.—See memo, above to Rule 802. Amendment might
lead to employment of incoiiipetent persons.

Rules 538, 541.—See memo, as to Rules .-'37, 538 and 540. Agreed to pro-

vided a division of business in single Court can be arranged with the Judges.

Rule 553.—Recommended amendment to read " An order of reference made
under the Judicature Act or Rule 551 shall be read as if it contained provisions

in Rule 552."

Rule 556.—Is not this the present practice ? Amendment not necessary.

Rule 640—Do not see the practical use of proposed amendment.
Rule 647.—Recommended following amendmeuo: insert after the word

'' therefor " the following words " and proceed to trial pursuant to such notice."

Rules 671, 696.—Do not con.sider they clash, but recommend consideration.

Rule 744.—Recommend the amendment to read as follows : 7th line, " which
may be endorsed upon the notice of motion ; or embodied in an order if an order

is deemed necessary."

Rules 759, 761—Registrars do not consider present practice inconvenient

and do not agree to any amendment of these rules.

Rule 753.— Would recommend to be amended by inserting after the word
" may " in the 3rd line the following words " after the report of the Referee shall

become absolute as provided by Rule 848 or the same shall have been otherwise

confirmed " and amend Rule 848 by inserting after the word "report in the first

line the words " of a Master or Referee."

Rule 808a—Approve of amendment but consider it should be left for Judge's
decision.

Rule 886d and 178.—Consider proposed amendment unnecessary.

Rule 1134.—Would recommend the amendment to read as follows : for

"three preceding rules" substitute Rules 1131, 1133 and 1135.

Rule 1,212.—Do not agree with the proposed change, the rights of sheriffs

should be considered as well as those of solicitors.

The Registrars do not agree to the proposed new rule on page 3 as to remo-
val of bonds from files of Court.

Rule 167.—The Registrars do not agree to the second part of proposed
amendment nor as to amendment to Rule 170.

The Registrars propose to strike out the words " Sault Ste. Marie " where
they occur in Rules 163, 171 and 173.

Rule 177.—Recommended to be amended by striking out the first three
words of rule and inserting the words " Orders or office copies thereof."

English Riiles, Order 8, Rule 3.—Consider proposed amendment unnecessary
as duplicate writs can be obtained and re-service can now be dispensed with iu

proper cases.

Order 65, Rule 6a and Order 36 Rule 87.—See memo, to Rule 802. New
rules should be formulated.

The Registrars recommend that Rule 769 be amended by striking out of the
third line the words " sealed with the seal of the Court."

20th June, 1891.
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To the Tn aswrer and Members of Convocation :

Your Committee, appointed by resolution of 12th December, in.stant, begs

leave to present an interim report.

Your Committee is very strongly of the opinion that the fusion and amalga-

mation of the three division of the High Court of Justice is an urgent necessity,

and should be completed without delay.

Your Committee is of the opinion that it is in the interest of the administra-

tion of justice that the double circuits should be abolished, and that common
sittings should be held for trial of actions in the three divisions throughout the

different cities and county towns of the Province, that thereby much labour and

expense would be saved, a greater uniformity maintained, and the interests of the

public and of suitors much better served. Such sittings should be held at certain

fixed periods for each city and county town, and should be more frequent than

the present sistings of Assize and Misi Prius.

Your Committee is also strongly of opinion that the separate sittings of the

Divisional Courts should be abolished, and that there should be only one Divisional

Court for the disposition of cases in all the divisions of the said Court, and that

such Divisional Court should be composed of not less than three Judges, none of

whom should be the trial Judge, and that there should be sittings of the said

Court at least monthly, and more frequently when required.

Your Committee recognizes the present difficulties in effecting the abolition

of the double circuits, amongst others the pecuniary results to the Judiciary, and

that, in view of their present manifestly inadequate remuneration, the change

should not, except with the consent of the Judiciary, be pressed at the present)

time ; and, in anticipation of legislation by the Dominion Government at its next

session whereby provision may be made for increasing the remuneration of the

Judiciary, your Committee is of the opinion with regard to the abolition of

double circuits and of separate sittings of the Divisional Courts that, beyond the

presentation of a petition for such increase of salary to the Judges, and the

presentation of copies of this report to the Minister of Justice and to the Attorney-

General of Ontario, further action should be deferred until afttr the next session

of the Dominion Parliament.

Your Committee, however, is of the opinion that provision might and should

be made forthwith for the abolition of a double sittings for the trial of actions in

the city of f oronto, and that there should be one sitting only in the city of

Toronto for the trial of cases in all the divisions, and that Judges in lotation

should be assigned to take such sittings of the Court for a period of at least two

months each, and that there should be a sittings fortnightly of the said Court for

the trial of non-jury cases ; such sittings to commence on the first and third

Tuesdays on each and every month throughout the j^ear with direction and power

to the said trial Judge in his discretion upon application of either party to an

action to order and summon a special jury for the trial of sucu cases as may be

deemed proper therefor, and that in addition to the provision above mentioned

there should be a quarterly sittings of the said Court for the trial of jury and

criminal cases as the practice now exists. And further that upon a special

application to the Chancellor or to the Chief Justice of the Queen's Bench, or

Common Pleas Division, a special sittings of the Court for the trial of uon-jurv

cases or of cases requiring a special jury in any other city or county town may
be at any time directed and iield. And furthei- that the separate weekly sittings

of the Chancery Division and of t e Queen's Bench and Common Pleas Divisions
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in single Court at Toronto should be immediately abolished, and also the separate

sittings of a Judge in Chambers, and that hereafter there should be only one
sitting of a Judge daily for the purpose of hearing all motions in single Court
for all the divisions, and one daily sitting of a Judge in Chambers for the hearing

of all appeals or motions in all the divisions.

And your Committee is respectfully of opinion that the changes as above
mentioned with regard to the sittings of the Court for trial of actions in Toronto
am'' the outer special sittings of the (^ourt for the trial of actions and the sittings

of a Judge in single Court and in Chambers are not onl}" urgently necessary but
are quite practicable, and that common and public interests require that the same
should be put into immediate force and effect. And it is recommended that a

copy of this report should be transmitted to the Attorney-General of this Province
and to the President of the High Court of Justice, and the Chief Justices and
Judges of the several divisions of the said Courts.

Your Committee is of opinion that the tariff relating to the allowance for

printing appeal books for the Court of Appeal should be revised, and that here-

after a less rate per page of six folios should be taxed or allowed in the action for

the printing of such appeal books.

Your Committee is desirous that the directions and power given to them by
the resolution of Convocation should be continued for further action and report,

and that such further direction and power should be given as to Convocation
may seem proper.

Dated at Osgoode Hall, this 29th day of December, 1891.

Ail of which is respectfully submitted,

On behalf of the Committee,

G. H. WATSON, ChairmoM.

Note.—This report will be considered bv Convocation on Tuesday, the 2nd day
ofFebruary, 1892.

J. H. ESTEX, Secretary.

Osgoode Hall, Toronto, January 5th, 1892.

Dear Sir.—I enclose herewith printed copy of the interim report presented
on behalf of the special Committee appointed re fusion of Courts, etc.

Your consideration of the report is particularly requested, and any sugges-
tions you will be pleased to offer will be gladly received.

Please direct your communications to the Chairman of the Committee or to
pae, so that they may be received during the last w^eek of this month, or earlier
if convenient.

Yours etc.,

J. H. ESTEN, Secretary,
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Memorandum as to Interim Report of the Benchers in regard to the

FUSION OF the three DIVISIONS OF THE HiGH CoURT.

The further fusion which the report suggests as desirable is ia the following
particulars i

1. Abolition of double circuits.

2. More frequent sittings for hearing non-jury cases at Toronto.

3. More frequent sittings of the Divisional Court and abolition of separate
Divisional Courts.

4. Abolition of separate weekly sittings in Court and Chambers at Toronto^

5. Reduction of allowance for printing appeal books.

As to 1. The abolition of double circuits throughout the country is not at

present contemplated bj^ the i-eport.

As to 2. The holding of more frequent sittings at Toronto is desirable now

There is no practical difficulty in carrying this out, unless pei'haps the

continuance of the double circuits in the country should prevent the Judges fi'om

being able to sit in rotation at Toronto once a fortnight.

As to .S. The suo-oestion as to having one Divisional Court and its sittings

held oftener than three times a year seems to be a good one and practicable

if copies of evidence can he supplied rapidly enough. Under the present Rules
there is no difference in the kind of cases which come before the three Divisions,

except that cnminal cases are usually, and apparently in the opinion of some of

the Judges neci ssarily, brought before the Queen's Bench or Common Pleas

Divisions.

Divisional Courts do not necessarily correspond with the Divisions of the

High Court, and any member of them may sit. The times of sitting are fixed by
Rules. (216, etc., see Rule 218.) It would therefore seem that the alterations

desired in regard to the Divisional Courts may be made by Rule without legislation.

The Judges who think that the Courts of Queen's Bench and Common
Pleas are continued for criminal matters in the Divisional Courts of Queen's

Bench and Common Pleas Division may possibly find difficulty in finding out

what represents the Courts of Queen's Bench and Common Pleas if there is but

one Divisional Court, or perhaps there may be no difficulty where there is but

one Court constituted of two or more Judges.

As to 4. No practical difficulty exists that I know of to prevent the holding

of weekly sittings of a single Judge in Toronto.

This part of the report has already been provided for by Rules 210, 211, and
212, but the coming into operation of these Rules was suspended by Rule passed

9th June, 1888, until further order, and no further order has yet been made. A
rule to bring into force Rules 210 to 212 seems to be all that is necessary.

As to 5. As to paragraph seven of the I'eport, printers will sometimes print

appeal book»for less than SI.50 per page, which is the amount allowed, but as

that amount is taxable the printer as a rule charges accordingly. It would seem

that a reduction might be made to such amount as a j^rinter could charge so as to

allow him a proper profit.

18
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Suggestions re fusion, amalgamation and changes of the Courts, by some of the
legal members of the Legislative Assembly :

1. Abolish the present single Court sittings in Chancery and Common Law,
and have one judge sit in single Court every day of the week. In this connection
abolish particular motions for particular days, all cases going on the one list.

2. Let there be but one non-jury list for Toronto for all the courts (no non-
jury cases being entered at the Assizes), sittings to be held bi-monthly to dispose
of this non-jury list.

3. Cases now heard in single Court at Toronto to be set down, heard and dis-

posed of upon circuit at the Assizes or Chancery sittings.

4. The two circuits or sittings now held in the various county towns to be
continued, as it gives the country four sittings a year instead of two as would
otherwise be the case.

5. Let but one Divisional Court sit at the September (term or) sittings to
hear and dispose of all business which the three divisions now hear and dispose of.

6. Let Assizes, criminal and civil side, proceed at the Court House concur-
rently in different rooms so as to reduce the time of sittings and the time which
jurors are compelled to attend. If necessary give an additional Assize to the city.

7. County causes not to be set down or tiied in Toronto, unless where venue
changed upon the gi'ound that the contract arose in the city of Toronto or the
county of York.
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(No. 81).

Return to an Address to His Honour the Lieutenant-Governor, of the fourth day

of March, 1892, praying that he will cause to be laid before this House copies

of the Order-in-Council for the appointment of a Commission as to the pro-

posed Forest Reservation and Park in the Nipissing District ; of the Com-
mission issued in pursuance thereof and the instructions, if any, to the

Commissioners. {Not printed.)
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RETURN
To an Order of the Legislative Assembly passed on the 4th day of
• March 1892, for a Return of copies of the case submitted for the

opinion of the Court of Appeal as to the validity of the local option

provisions of the Municipal Act, and of the opinions of the judges

of the said Court thereon and of the judgment pronounced by the

Court in the premises.

By Command,
J. M. GIBSO •

SecreUiry

.

Provincial Secretary's Office.

Toronto, March 21st 1892.

(Mr. Meredith.)
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Return of copies of the case submitted for the opinion of the Court of Appeal as

to the validity of the local option provisions of the Municipal Act ; and

of the opinion of the Judges therein.

SCHEDULE.
PAGE.

The case as submitted to the Court 3

Opinion of Judges :

Chief Justice Hagarty 4

Mr. Justice Burton 8

Mr. Justice Maclennan 12

No formal judgment issued 15



55 Victoria. Sessional Papers (No. 82). A. 1892

LOCAL OPTION PROVISIONS OF THE MUNICIPAL ACT.

The Case Submitted for the Opinion of the Court of Appeal as to their
Validity.

Pursuant to the provisions of 53 Vict. ch. 13, (0.) " An Act for expediting the

decision of Constitutional and other Provincial Questions," the following

questions were referred to this Court for determination.

1. Had the Legislature of Ontario jurisdiction to enact the 18th section of

the Act passed in the 53rd year of Her Majesty's reign, chaptered 56, and entitled

An Act to improve the Liquor License Laws !-

2. Or had the Legislature jurisdiction to enact the said section as explained

by section 1 of 54 Victoria, chapter 46 ?

3. Has the council of a township, city, town, and incorporated village,

authority to pass by-laws for prohibiting the sale of liquors in the original

packages in which the same have been received from the importer or manufac-
turer, provided that the by-law before the final passing thereof has been duly
approved by the electors of the municipality in the manner provided by the

sections in that behalf of 2 he Municipal Act ?

4. Is a by-law in terms of section 1(S of 53 Victoria, chapter 56, or as

explained by section 1 of 54 Victoria, chapter 46, invalid where the by-law does

not provide a fine or penalty for sales contrarj^ to its provisions ?

The sections in question areas follows :

53 Vict. ch. 56, sec. 18 :

—

Whereas the following provision of this section was at the date of confeder-

ation in force as a partot The iJonsolidated Municipal Act, 28 and 30 Vict. ch. 51

sec. 249, sub-sec. 9) and was afterwards re-enacted as sub-sec. 7, of sec. 6, of 32
Vict.., ch. 32, being The Tavern and Shop License Act of 1868,hut was afterwards

omitted in subsequent consolidations of The Municipal and The Liquor License

.4c/s similar provisions as to local prohibition being contained in T^e Temperance
Act of ISGJf., 27 and 28 Vict , ch. 18, and the said last mentioned Act having been
repealed in municipalities where not in force by The Canada Temperance Act, it

is expedient that municipalities should have the powers by them formerly pos-

sessed ; it is hereby enacted as follows :

" The council of every township, city, town and incorporated village, may
pass by-laws for prohibiting the sale by retail of spirituous, fermented or other
manufactured liquors, in gbXij tavern, inn, or other house or place of public enter-

tainment, and for prohibiting altogether the sale thereof in shops and places other
than houses of public entertainment. Provided that the by-law before the final

passing thereof has been duly approved of by the electors of the municipality in

the manner provided by the sections in that behalf of The Municipal Act; pro-
vided further that nothing in this section contained shall be construed into an
exercise of jurisdiction by the Legislature of the Province of Ontario beyond the
revival of provisions of law which were in force at the date of the passing of
The British North Amenca Act and which the subsequent legislation of this

Province purported to repeal."

54 Vict., ch. 46, sec. 1.

" It is hereby declared that the Legislature of this Province, by enacting
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section 18 of the Act to improve the Liquor License Zaw.s passed in the 53rd year

of Her Majesty's reign, chaptered 56, for the revival of provisions of law which
were in force at the date of The British North America Act 1867, did not intend

to affect the provisions of section 252 of The Consolidated Municipal Act, being

chapter 51 of the Acts passed in the 2yth and 30th years of Her Malesty's reiga

by the late Parliament of Canada, which enacted that 'no tavern or shop license

shall be necessary for selling any liquors in the original packages in which the

same have been received from the importer or manufacturer, provided such

packages contain respectively not less than five gallons or one dozen bottles,' save

in so far as the said section 252 may have been affected by the 9th sub-section of

section 249, of the same Act, and save in so far as licenses for sales in such quan-

tities are required by The Liquor License Act, and the said section 18 and all

by-laws which have heretofore been made or shall hereafter be made under the

said section 18, and purporting to prohibit the sale by retail of spirituous, fer-

mented, or other manufactured liquors, in any tavern, inn, or other house or place

of public entertainment, and prohibiting altogether the sale thereof in shops and
places other than houses of public entertainment, are to be construed as not pur-

porting or intended to aflect the provisions contained in the said section 252,

save as aforesaid, and as if the said section 18 and the said by-laws had expressly

so declared."

LOCAL OPTION PROVISIONS OF THE MUNICIPAL ACT.

OpIxMon of the Judges of the Court of Appeal on the Case Submitted as
TO their Validity.

Opinion of Chief-Just ice Hagarty.

(Sept. 23rd, 1891.)

Having read the questions the learned Chief Justice said :

From an early period, at least as far back as 12 Vict.,ch. 81 (1849), munici-

palities had the power to regulate tavern licenses and to limit their number.

In 1853, by 16 Vict., ch. 184, sec. 3, sub-sec. 2, they were given power to pass

by-laws " for preventing absolutely the sale of wine, brandy, or other spirituous

liquors, ale or beer, or any of them by retail within the municipality" with a

saving clause as to sale in original packages containing not less than five gallons.

in 1858, 22 Vict., ch. 99, sec. 245, sub-sec. 6, there is a clause identical with

that re-enacted in the statute on which our opinion is sought for prohibition

subject to the approval of the electors.

This is repeated in C. S. U. C. ch. 54, sec. 246 riS59), authoi'izing the prohi-

bition of sale by retail. Then 23 Vict., ch. 53, (1860), limited the number of

licenses to be granted in municipalities, section 5 declaring that it was not to

restrict municipal councils from further limiting the number or passing any other

by-law under sec. 246, of C. S. U. C, ch. 54.

In 1864 the Legislature passed the Act 27-28 Vict., ch. 18, commonly called

The Dunkin Act. Section 1 provided that the municipal council of every county,

city, town, township, etc., should have power to pass a by-law for prohibiting the

sale of liquor and the issuing of licenses within such county, etc., and full pro-

vision was made as to its being approved by the electors. Section 2, sub-section

3, allowed distillers and brewers to sell in not less than certain named quantities.

The brewers and distillers' clause still app-i-ar in R. S O., (1887), ch. 194.

4
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In lS06,in 29-80 Vict., ch. 51, sec. 249, suh-.-iec. 9, is the clause allowing a

by-law foi' prohibiting the sale in taverns by retail, and for prohibiting totally

the sale thereof in places other than houses of public entertainment, and this

Clause is identical wn'th the clause now in question. Section 252 declares that no

license shall be neces.sary for selling liquor in original packnges.

Confederation took place on the 1st of July, 1867.

The first Ontario legislation seems to be 18G9, o2 Vict., ch. 32, The Tavern
avd Shop Licenses Act. Section 6 empowers municipalities to |iass by-laws in

terms i<:lentical with the cla'i.>;e in question. See sub-section 7.

Section 40 repeals the sections 249 to 263 of the Act of Canada of 1866, cited

above. This section 249 is that allowing such a by-law before Confederation,

and thus the same statute repealing the clause re-enacts it iu the same terms.

So things remained under the last Act from 1869 to 1874.

In 1874, 37 Vict., ch. 32, amended and con.solidated another Act, not bearing

on this point, and the prohibition clause was omitted in declaring the powers
(section 9) of municipalities in counties where The Temperance Act of 186.^ was
not in force, leaving, however, the power to regulate and to define the conditions

and qualifications requisite for obtaining licenses and the power to limit the

number. And tee 40 Vict., ch. 18 (O.) and R. S. O., 1877, ch 162.

53 Vict. ch. 56 is an Act amending The Liquor License Laics. Section 18 is

as follows :

(The learned Chief Justice read the section and continued^
We must notice The Canada Temperance Act of 1878, -aiDonnmon Act whose

validity has been affirmed in the Privy Council. 41 Vict. ch. 16.

It takes up the general principle of The Canada Act of 1861}., called The
Dunkin Act. It extends over the Dominion, and provides an elaborate set of

provisions for taking the votes of county and city elector", on the proposed pro-

hibition by-law, and provides for the repeal in certain cases of similar by-laws
under the Act of 1864.

It contains most stringent provisions against the sale or barter of every
intoxicating liquor.

Section 99, sub-section 2 provides that no license to distillers or brewers nor

to any steamboat or vessel, nor any other license shall avail against any viola-

tion.

Sub-section 3 provides for its use for sacramental or medicinal purposes. Sub-
section 5 provides that any cider producer or licensed distiller or brewer in a

prohibition county or eit}- may .^ell at his premises, not under specified quantities,

only to druggists or others licensed or to persons who he has reason to believe

will forthwith carry the same bej'ond the limits of the prohibition district. By
sub section 6 leave is given to companies making native wine to sell it in certain

quantities.

By sub-section 7 manufacturers of native wine when authorized so to do by
license from the municipal council or other authority having jurisdiction where
the manufactuiing is carried on may sell the same in named quantities.

By sub-section 8 a merchant or trader exclusively in wholesale trade when
duly licensed to sell liquor by wholesale, may sell in named quantities to drug-
gists or to persons who, as he believes, will forthwith carry the same out of the

county, etc., etc.

It is clear that no license can avail against any violation of the Act except
within the allowed limits.

The Act contemplates the issuing of licenses to brewers and distillers and
manufacturers of native wine.
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For at least thirteen years prior to Confederation municipalities had this

power of prohibiting the sale of liquor. The power existed at Confederation and
was continued by Ontario legislation in The Liquor License Act down to 1874".

The Dominion Act then interposed.

Now the Ontario Legislature revives the dropped clause.

Under The Confederation Act " Municipal Institutions in the Province " are
in the class of subjects within exclusive provincial regulation.

It ma}' be safely said that there is no apparent intention in The Confedera-
tion Act to curtail or interfere with the existing general powers of municipal
councils, unless the Act plainly transfers any of such existing powers to the
Dominion jurisdiction.

Where either the Legislature of Canada before or the Dominion Parliament
after Confederation provided enactments as to prohibition inconsistent with the
municipal regulations, the latter must give way.

When either under the Act of 1864< or of 1878 a county passed a Prohibitiork

Act, the powers of a township so to do would be at least in abeyance.
I read the clause 18 restoring the old powers to the municipality to apply

only to places where neither of these Acts is in force, and to applj' only so long
as the Dominion Act shall not be ap|)lied to it.

The local Legislature specially disclaims B,n\ exercise of jurisdiction beyond
the revival of provisions in force at Confederation.

As I understand the various interpretations given to The Confederation Act
in its distribution of legislative powers in the Privy Council and in the Supreme
Court, and without attempting to cite from the voluminous authorities on the
subject, I arrive at the conclusion that the Legislature of Ontario had jurisdiction

to pass the 18th section.

Ihe efiect is to leave the power of prohibition in the municipalities as it was.

for so many years before and at the time of the Imperial settlement of the con-
stitution of our Dominion.

I do not overlook the question raised as to this being an alleged interference

with " Trade and Commerce." See Russell vs. Queen, 7 App. Cas. 829. The
opinion of the Supreme Court in that case, that a general law like The Canada
Temperance Act came within the exclusive power of the Parliament of Canada^
is thus noticed, the Privy Council declaring that they must not be understood aa
intimating any dissent from the opinion of the chief justice of the Supreme Court
of Canada and the other judges who also held that the Act as a general regula-

tion of the traffic in intoxicating liquors throughout the Dominion fell within
the class of subject, " The regulation of Trade and Commerce," enumerated in that

section, and was on that groind a valid exercise of the legislative powers of the
Parliament of Canada.

The Priv}' Council decided the case on other grounds.
I am wholly unable to see how the power granted to township municipali-

ties to prohibit the retail sale of liquor by an reasonable construction comes within
the words " Trade and Commerce," as used in Tlte Federation Act. The power,
as already pointed out, had been for many years vested in the townships. If

such a construction prevail it would seem to me to interfere most extensively

with many powers granted by our Municipal Acts. They are full of provisions

not only ibr licensing but for regulating, governing and in many cases prevent-
ing acts locally aliecling trade and commerce in the localit}^, such as auction
sales of goods ; hawkers and peddlers ; regulating ferries ; for preventing exhibi-

tions held or kept for hire or profit ; bowling alleys and other places of amuse-
ment ; limiting the number of victualling houses ; regulation of markets and the
.sale of certain goods therein and on the street, most extensively interfering with

6
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the rights of sale and trading in cities and towns ; for regulating and preventing

various manufactories
;
preventing dangerous trades ; forestalling and regrating,

etc., etc.

All these powers existed at Confederation, and I am of opinion that there

can be no interference witli such power by any fair interpretation of the words
" Trade and Commerce/'

I arrive at these conclusions in my view of this prohibitory clause I read

it as it stands in the Act of 186S and in connection wih the rest of the Act, and
especially with the 2n2nd section.

Although it uses the words " prohibiting totally the sale thereof," I think

these words must refer to the preceding words which deal with the selling by
retail, and merely prohibit such selling in every place.

The subject of the legislation in the Act was the granting of shop and tavern

licenses, for limiting their number, etc., and councils are allowed to prohibit the

sale by retail in inns or houses of entertainment, and wholly to prohibit the sale

thereof in shops and places other than houses of public entertainment. I read

this as necessarily confined to the retail trade, which is the subject dealt with and
for which a license is required.

Then when section 252 declared the general law to be that no license should

be required to sell in packages of not Jess than five gallons, it could not, I think,

be intended that such rights should be destroyed under the wording of the pro-

hibitory clause, or in other words, tfhat such clause extended to the sale of liquors

in manufactories within the municipality in the specified larger quantities. I

think the general wording of the Act and its general clauses clearly indicate that

this prohibitory clause is dealing solely with the retail business. The practice of

drinking as generally understood in the country is aimed at whether it may occur

in tavern, shop or any place.

I think it to be a strained and unnecessary construction to apply it to all the

dealings of brewers and distillers in the sale of their goods in the ordinary course

of their business. If they sell in the style of the tavern-keepers in the retail

drinking business the}' bring themselves within the by-law.

The late Sir Vfilliam Richards in his judgment in re Slavin and Orillia, 86
U. C. R.. 159, clearly recognizes the meaning of the .section to be confined to the
retail bu.siness.

So construed it can hardly be said to infringe on the subject of " Trade and
Commerce," which belongs to Dominion authority.

The following question has also been submitted for our opinion :

The learned Chief Justice read the third question and continued.

I cannot but regret that it should be thought proper to submit such a ques-

tion to this court.

It is not a question as to any course or action taken or to be taken by thts

executive government, but it refers wholly to the course to be adopted by the
municipal authorities in the introduction and passing of their by-laws.

It is in effect the same as asking a definition of the powers of assignees in

insolvenc}', or of sheriffs, registrars, or of railway or other companies chartered
by the Province.

I think with much respect that a perusal of the Act of 1890, chapter .53,

would not lead ordinary minds to the opinion that although the letter authorizes
the submission of "any matters which he (the Lieutenant-Governor) thinks fit

to refer," it would be reasonable to expect this aj)plication of the general language
to questions, not as to validity of Acts of the Legislature or the executive, but
as to the acts of municipal or trading corporations or of any class of officials.

7
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The Leu;islature in the late Act of 54 Vict. chap. 4G disclaims all interference

\vith the 252nd section of T//e il/jMiicipa^ Act, 29-.S0 Vict. chap. 51, passed by
Canada, as to tavern or shop license being required for the sale of liquors in the
original packages of not less than five gallons or one dozen bottles, save in so far

as modified by sub-section 9 of section 249, being the section as to by-laws for

]:-)-ohibition. No notice is taken of the repeal by the Local Legislature of this

2.')2nd clause and a large number of others by the Statute, 32 Vict. chap. 32.

This leaves it, as I understand, conceded that the brewers' and distillers'

clause remains still the law of the land. If so I consider that they may sell the

quantities mentioned in the original packages ; in other words, that the munici-
pality cannot interfere with their action. After so selling it would then seem
to folio »\' ihat the purchaser could not retail the contents or sell after bulk broken.
But the words of the section 252 go further and appear to authorize a sale of the

original packages as received from the manufacturers, that is, the distillers. If

this section be held to govern it will have this construction.

I think the intention of the legislatures, both Federal and Provincial, has
been throughout to preserve the trade interests of brewers and distillers as dis-

tinct from the retail dealers.

I therefore answer the third question in the negative.

As to the fourth question, I answer it in the negative. I do not consider

that a b3'-law omitting to provide a penalty is necessarily bad. It may be inef-

fective, but I do not think any court would qij^sh it on any such ground. Besides

there might be some general law in existence providing for penalties under all

bv-laws.

OPINION OF MR. JUSTICE BURTON.

This is a somewhat novel proceeding under a recent Act of Parliament not

unprecedented to a limited extent even in England, but rendered more necessary

here in consequence of the great variety of constitutional questions which are

constantly arising under our federal system, and the injustice of subjecting indi-

vidual litigants to the delay and expense of having them decided in the particular

suits in which they are interested ; and if confined to important questions it would
seem to be a very salutary piece of legislation.

The questions raised here are in my opinion of that character.

There has been at various times a great diversity of opinion upon them, and
that })robably still exists to a considerable extent. These questions have been
already stated by the learned Chief Justice, and I need not repeat them.

The argument took a much wider I'ange than would appear to be strictly

requisite for a determination of the questions submitted, and the learned Chief

Justice has quoted very largely from the Statutes previous to Confederation for

the purpose of showing that the right to prohibit was vested in the municipal

bodies at that time, and much of the argument was based upon that fact. I have
al.'^o travelled over more ground than is strictly nece.'^sary, believing that I can

th.ereby make my conclusions and m}'^ reasons foi' those conclusions more clear and
distinct.

It does not suogest itself to my mind as at all conclusive in favor of the

power of the Local Legislature to deal with the subject of prohibition under the

Words " Municipal institutions," that provisions in reference to that subject were,

at the time of the passing of the Confederation Act, to be found in our own
municipal Acts, and had been so for many years.

8
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It must not be forgotten that the Legislature of the old Province of Canada
^vhich passed those Acts had plenaij^ powers of legislation, including the power to

regulate trade and commerce, to deal with the criminal law, and in fact all the

powers which are now distributed between the Parliament of the Dominion and
the Legislatures of the Provinces.

Having that power it was clearl}- competent to the Legislature to confide

to a municipal council or any other body of its own creation or to individuals of

its selection authority to make by-laws or resolutions as to subjects specified in

the enactment, with the object of carrying it into effect, and the provision in

{^j'lestion being found therefore within a Municipal Act in one of the Provinces

fiu-ni.shes no conclusive evidence that by the words " Municipal institutions " it

was intended to confer every power which might be contained in such an Act
upon the Legislatures of the Provinces.

It is proper to enquire therefore what was the extent of the grant given

under that designation.

Does it mean only the creation and erectir^n of municipalities with such
powers as are of the essence of municipal institutions, and necessarily incident

to and essential to their existence, or does it include the powers and functions

which, at the time of Confederation, were ordinarily exercised to a greater or less

extent by the municipalities of all the Provinces.

It may not without some reason be contended that there is no inherent con-

nection between the liquor traffic and municipal institutions, which is perfectly

true, but there was, if I ma}^ so express myself, a constitutional connection. In,

I believe, all the Provinces the power to regulate, by the granting licenses to sell,

intoxicating liquors existed ; whilst in many the power to regulate even to the

extent of proliibiting it altogethei existed as a matter of police or municipal
regulation, so that we have to regard it in the view that at that time the regula-

tion and prohibition had come to be regarded as municipal regulations which
were guaranteed to the Provinces under confederation, and made part of their

rights by section 92.

I come therefore individuallj' to the conclusion, although this point has not
as yet been passed upon by the judicial committee, that under the term ''muni-

cipal institutions " the local Legislature's power to prohibit was included, and if

the power, the exclusive power to deal with this question.

Being then a matter of that kind, and one of a merely local nature, that is

to say, confined to the Province, the onus is on those who centend that it is

ultra vies to show that it comes within the powers granted to the Dominion in

the 91st section.

The ration deidendi in Russell vs. The Queen, 7 App. Cas 829, in the Privy
Council proceeded, as I understand it, upon this principle.

The judicial committee there held that the case fell, p7'(77i« /acia, within
section 91 under the general power (in addition to the enumerated powers) to

make la-^'s for the peace, order and good government of Canada, and it became
necessarv, therefore, to ascertain whether it also fell within the enumerated
classes of subjects in section 92, assigned exclusively to the provincial legislatures.

It appears upon the face of the judgment that there were only three classes

of subjects under which the appellants' counsel contended that the case came
under section 92, viz :

1. Shop and tavern licenses for the raising of a revenue.

2. Property and civil rights in the Province.

3. Matters of a local and private nature within the Province.

It is perfectlj^ clear that it did not fall within any of these.

9
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I have gone to the trouble of obtaining the factum or case presented to the
judicial committee in that appeal, and find that no reliance was placed on sub-
section 8, but it was mainly argued that the power of the Province to deal with
the question was derived from sub-section 9, and Sir. Richard Couch in comment-
ing upon it in a subsequent case says :

" I do not recollect section 8 being relied

on. I think all the clauses that were relied upon in the argument are noticed in

the judgment

"

It is perhaps not a matter of surprise that sub-section 8 was not quoted in

the factum when we recall the fact that the case arose in the Province of New
Brunswick where the municipal powers conferred by the legislature appear to
have been of a more restricted nature than in some of the other Provinces, and
not to have expressly authorized prohibition, and it may have been supposed that
the municipality had only power to regulate in a particular way. Be that as it

may, the Privy Council do not appear to have had their attention drawn to it.

It is sometimes said that although this sub-section 8 was not called to the
attention of the judicial committee in Russell vs. Tlie Queen that that case was
reconsidered and affirmed in Hodtje vs. The Queen, 9 App., Cas 117, but the same
remark applies to that decision. The judicial committee were not in that case
considering, nor would their attention be drawn to that sub-section nor to 29-30
Vict, col Sec. 249 sub-section 9. The question there arose under the provisions

of the Ontario Liquor License Act of 1877, which dealt with a totally different

matter. I consider it as a mere affirmance of the principle of decision laid down
not only in Russell vs. The Queen but in a number of other cases, and I venture
ver}^ humbly to submit that if this sub-section 8 has been brought to their Lord-
ship's attention, and they had placed the same interpretation upon it which I

have done, it would have followed as of course that for the reasons given in that

judgment that decision would have been different.

And now I wish to notice a point upon v/hich I think a good deal of mis-

conception has existed. It has never been suggested in the judicial committee
(although I have seen some such opinion expressed in other Quarters) that in any
case which comes under the residuary leo-islation of the Dominion, that leofislation

can in any sense override a subject which comes under the specific enumeration
contained in section 92.

Thus prima facia in the Hussell case under the woi'ds, "peace, order and
good goverment," of Canada, the power would exist to pass a prohibitory liquor

law, but whenever you find in section 92 "municipal institutions" interpreted as

we are interpreting them, the right of the Dominion to legislate upon the subject

is displaced, otherwise, as remarked by Mr. Justice Strong, the Dominion Par-
liament by generalizing a law and making it applicable to the whole Dominion
could multiply the powers reserved to the Provinces under the Constitutional Act.

And he quotes in confirmation of his opinion a question put to counsel by the

president of the Priv}^ Council, " do you mean that by generalizing the powers
contained in section 92, the Dominion Parliament can take away the powers of

the local legislature." A moment's consideration will show tfiat they possess no
such power.

I think the principle must be clear, that neither the Dominion Parliament
nor the local Legislature can attract to itself a jurisdiction in matters assigned

exclusively to the other power uy the mere device of enlarging the geographical

area so as to include the whole of the Provinces, nor in the other case by restrict-

ing the area within which the power is to be exercised.

And I wish to add that there is no such thing as overlapping contemplated
in the Act, nor any such principle as local Legislation giving way to or being

over-borne by Dominion Legislation, as would appear sometimes to occur in the

10
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CDurcs of the United States except in the two c.ises provided for by section 9.5.

With the exception of those two cases the distribution of legislative functions is

of an exclusive character, and being exclusive, if it falls within the jurisdiction of

one Parliament it is necessarily excluded from that of the other. Once we find

that the power to regulate or "^prohibit the sale of intoxicating liquors is giveui

under section 92, it must be read as an exception to section 91, which would then

read: The Parliament may make laws for the peace, order, and good govern-

ment of Canada, but this is not to interfere with the right granted exclusively tcv

the local Legislatures to regulate the liquor traffic.

That this is the view taken by Ljrd Hobhouse in the Privy Council appears

where he says that Russell vs. The Queen does not intend to decide that if the

subject is one attributed to the provincial Legislature the Dominion can get

seizen of it by extending it beyond the Province.

The t'A-o cases mentioned in section 9-5 are agriculture and immigration,

where the powers are concurrent, and here of course provision had to be made
for one or other giving way in the event of their clashing, and so it is specially

provided that the local Legislation in those two cases should be valid only so far

as it does not conflict with that of the Parliament of Canada.
There is in my opinion no general rule or principle, and no ground for the

contention that I have sometimes heard advanced, that in case of conflict the
Legislation of the Dominion must prevail ; on the contrary there can be no such

conflict. Each is supreme upon the subjects entrusted to it, and it was assumed
in the Imperial Act that there could be no conflict except in the two enumerated
cases. If for the reasons I have mentioned this subject does fall within sub-

section S as a portion of the municipal institutions of the Province, is there any-
thing in any of the powers assigned exclusively to the Parliament of Canada to

conflict with it. The only one which can by any stretch of interpretation, be
hel 1 to do so is that relating to the regulation of trade and commerce, and many
of the remarks I have made will equally apply to this branch of the case.

If I am correct in assuming that the right t'l pass a prohibitory law exists iu

the local Legislature, even if it does incidentally affect trade and commerce, it

must be held in the language of that eminent and lamented judge the late Chief

Justice Dorion, that this incidental power is included in the right to deal with
it ; in other words, the right so to deal with trade and commerce must be regarded

as an exception to the general power.
I should not regard the words " regulation of trade and commerce" in their

unlimited sense, even if uncontrolled by the context in section 92 and other parts

of the Act, as extending to such a regulation as a prohibitory liquor law in a
Province, but read in connection with -iub-section -"S of section 92 they mu^t, I

think, be read as if it had contained a proviso -to this effect. " but so as not to

interfere with the right reserved exclusively to the provincial Legislature to pro-

hibit the sale of intoxicating liquors."

That is the rule of interpretation laid down by the Privy Council in a very
early case, viz: that sections 91 and 92 are to be read together, and the langua.ge

of one interpreted, and where necessary modified by that of the other.

This would be my view were I at liberty to state my own opinion, but as at

present advised I think we are bound by the decision of the Supreme Court in

the City of Fn'dericldon vs. The Queen, 3 S. C. K.. 50.5 where that Court held,

Henry J. dissenting that the power to deal with this subject was embraced within
sub-section 2 relating to the regulation? of trade and commerce. It is true that

the decision in the Privy Council proceeded upon other grounds, but they say
expressly, " we must not be understood as intimating anv dissent from the

11



55 Victoria. Sessional Papers (No. 82). A. 180:?

opinion of the Chief Justice of the Supreme CoiTrt of Canada and the other

judges who held that the Act fell within that section."

It seems to me that until expressly reversed or reconsidered that judgment
is binding upon us, whatever may be my own opinion.

In the same way the judgment of the judicial committee though based upon
a state of facts which rendered any other judgment in my opinion impossible, is,

until reconsidered upon the additional material to which I have referred, binding

upon me as a judgment.
If therefore we had been dealing with the general question as to the right of

the provincial Legislature to pass a phohibitory liquor law, I should have been
constrained to hold such legislation, contrary to my own opinion, ultra vires, but
the question is confined, as I understand it, to the prower of the Legislature to

re-enact sub-section V controlled, as it was supposed to be controlled at the time

of confederation by section 2.52.

Sub-section 9 is not ve^y clearly expressed, and I must confess that my first

reading of it led me to the conclusion that it referred to two distinct matters

:

1st, the prohibiting the salu by retail in any inn, and, 2nd, the prohibition

altogether, whether by wholesale or retail in any place, but upon further reading

the various Acts then in force relating to feiraented or other manufactured
liquor and section 2-53, I am satisfied that the whole section was intended to be

confined to sales by retail in inns, and such sales as were authorized by shop

licenses, and I adopt my brother Maclennan's reasoning upon this branch of the

case. Being therefore a mere police regulation for the sale by retail, the (enact-

ment is not open to the possible objection to which I have referred.

1 answer the two first questions therefore in the affirmative.

Question three 1 answer in the negative, assuming as I do that the question

is confined to the power of those bodies under the enactments referred to in the

two previous questions now reviewed.

As to question four I do not consider a by-law under these sections necessar-

ily invalid because it omits to provide a penalty.

OPINION OF MR. JUSTICE MACLENNAN.

The first matter to be considered is the extent of the enactment of the late

Province of Canada, 29-30, Vict. c. 51 section 249, sub-section 9 Avhich has been

re-enacted by the Acts in question.

The first member of the enactment authorizes the prohibition of sales by
retail in any tavern, inn, or any- other hou?e of public entertainment. It leaves

sales by wholesale untouched, and it does not interfere with sales in other places

than inns and places of public entertainment. The other members of the section

then appears to deal with all kinds of sales, not merely those by retail, and with

ull places except houses of public entertainment, and would seem to authorize

total prohibition both w^holesale and retail in all places within the municipality,

with the single exception of houses of public tnteitainment If that were the

effect of the enactment it w^ould seem to be veiy strange, for then, under the by-

laws which have been laid before us, which have put both meuibers of the enact-

ment in force, liquor could still be sold in houses or places of public entertain-

ment, but only by wholesale, and could not be sold anywhere else either by

wholesale or retail. The Legislature could hardly have intended anything so

absurd as that, and yet that would appear to be the meaning of the enactment

.standing by itself.

12
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I think, however, when the history of the legislation, the other co-existing

enactments on the subject, and the context of the enactment itself are looked at,

it will be quite apparent that the second member of the enactment must be con-
strued as referi'ing to sales by retail only, as well as the fiist, and that it was not
intended thereby to confer any power on the municipalities to prohibit sales hy
Vv'holesaie.

The fiist power of actual prohibition as distinguished from mere licensing

which was conferred on municipalities was in 1853 when by 16 Vict. c. 184,
section 3 ('I) townships, villages and towns were authorized to pass prohibitory
by-law>, but thao jirohibition was distinctly confined to sales by retail, and it was
declared that selling in the original packages in which the liquo)- was received
from the importer or manufacturer, and not containing respectively less than five

gallons, or one do/,en bottles, should not be held to be a selling by letail.

The law remained in this stale until the year 18.o8, when, hy the Consolidated
Municipal Ado^ that year, 22 Vict., ch. 99, sect. 24-5, sub-sect. 6, the enactment
was cast substantially into the form which is now before us for consideration.

After that the clause was twice re-enacted, first in the Consolidated, Munici-
pal Act of 1S6G, sect. 249, sub-sect. 9, and again in the year 1869, by 32 Vict., eh.

32, sect. (J, sub-sect. 7 ; but there was a slight change made in these two re-enact-

ments, by the insertion of the word " totall}' ' in the Act of 1860, and the word
"altogether" in the Act of 1869, after the word "prohibiting" in the second,

member of the enactment.

I think it is ver}' clear that as the clause stood in the Act of 18-58, it left the

law as to sales by wholesale, untouched. It meant no more than this : municipal-
ities may prohibit sales by retail in public houses, and they may also prohibit

sales in shops and other places. The pi'ohibition of retail sales might be con-
fined to public houses, or it might be extended to shops and all other places
throughout the municipalit}' ; the kind of sale which was meant to be dealt with
in the second part of the clause, being the same kind that was described in the first,

namely, >ale by retail.

The )neaning and use of the words totally and altogether, introduced in the
subsequent re-enactments, aie not at first sight obvious; but that becomes appar-
ent on examining sub-sect. 1, which defines shop licenses as licenses for the retail

of liquor in quantities not hss than a quart in ;-hops, stores, or places other than
inns, or places of public entertainment.

By sub-sect. 1, sales in shops, stores, or places other thau inns, etc., are pro-
hibited in quantities less than a quart, unless under licenses ; but by sub-sect. 9,

sales in such places may be prohibited totally or altogether. The shopkeeper's
power of selling b}' retail was already subject to a partial prohibition under sub-
sect. 1, namely, as to quantities less than a ([uart ; by this sub-sect. (9), his sellino-

by retail may be prohibited altogether.

The partial prohibition to which he was before .subject in this retail business,
namely, in quantities less than a quart, might now be made total. I think that is

the sole force and efi'ect of the words " totally " and " altogether."

Sub-sects. 1 and 9 are parts of the same section, and in sub-sect. 1 the sale.s-

intended to be dealt with are divided into two classes : The first cla.ss comprises,
sales in inns, alehouses, beerhou.ses, and any other houses or places ot public enter-
tainment ; the other class compri^.es sales in shops, stores, or places other than inns^
alehouses, beerhou.ses, or places of public entertainment.

In both classes the .sales referred to are expres.sly limited to sales by retail.

When we come lo'sub-se<-t. 9 the same two classes are dealt with, but in briefer
and less expanded language. There is the inn or public-house, and there are the
shops and places other than the [aiblic-house. Sub-sect. 1 provides for the licens-

13
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ing of these two classes of places respectively, and sub-sect. 9 provides for prohi-

bition in the same places, classifying them in the same way. To my mind it is-

irresistible that the sales intended to be dealt with are the same throughout,
namely, sales by retail only, although the word is not repeated with reference to

shops.

This construction makes the enactment sensible and consistent, and it relieves

it from what would otherwise, I think, appear to be an absurd meaning.
I think this construction is aided bys«'Ct. 247 of the Act oflJiSb, (or sect. 252

of the Act of 1866), which declares that no tavern or shop license shall be necessary

for selling in the original packages in wliich it is received from the importer or

manufacturer, so long as they contain not less than five gallons or one dozen bottles.

That section took the place of the exception of the Act of 1853 already referred

to, and defined what was wholesale and what was retail, for the purposes of the

Act. I do not, however, think that section was essential to the construction which
I jiut upon sect. 249.

In In re Slavin and Orillia, 36 U.C.R, at pp. 176, 177, the late Chief Justice

Richards, in delivering thejudgment of the court, expressed the opinion that the pro-

hibiting power of this section was confined to sales by retail, and he pointed cut

that prior to Confederation, the legislature of Canada limited the granting of

licenses to persons who sold by retail, and did not require the manufacturer or

importer to obtain a license to sell by wholesale ; and that legislation as to excise

or manufacture, and the licensing of those engaged in that business, was kept
distinct from the legislation as to shop and tavern licenses.

The enactment in question then, in 186G and 1869, and until it was repealed

by 37 Vict., c. 32, sect. 61, was merely a power granted to municipalities to pro-

hibit the retail traffic in liquors. It was not a power of total pz'ohibition, but a

comj'aratively small power confined to retail business, and was the same which
was conferred first in the year 1853, and which was possessed by the municipali-

ties unimpaired at the time of Confederation.

Coming to the conclusion that the enactment in question is confined in both

its members to sales by retail, I think it follows clearly that it was competent to

the Legislature of Ontario to re-enact it as failing within the class of subjects,
'•' Municipal Institutions in the Province," under sub-sect. 8 of sect. 92 of the B.N.A.

It is unnecessary to repeat the argument which has been so full}' and forcibly

elaborated by other judges, beginning with the late lamented Chief Justice Rich-

ards. In In re Slavin and Oriliiu, 36 U.E.C., 159, above referred to. At page 175,

with reference to the very enactment in question, he says : "As far as the Prov-

ince of Upper Canada was concerned, the delegates " for procuring the B. N. A.

Act, ' who represented the view of that section of the United Province of Canada,
well knew what the municii.al institutions of Upper Canada were, and some one

of them had probably introduced and carried through the Legislature, only a short

time before, the Act passed on the 15th August, 1866, entitled. An Act respecting

the MiLnicipal Institutions of Upper Canada, 29-30 Yict., c. 51. They knew that

in the sections of that Act already ]-eferred to, the power was granted to the mun-
icipalities in Upper Canada, under certain circumstances, to limit the number of

taverns and to prohibit the licenses of shops for the .sale of spirituous liquors in

th several municipalities. When, then, this Imperial Act uses the very words of

the title of this Bill, in giving as one of the class of subjects on which the Pro-

vincial Leerislatun; may pass laws, viz.: " Municipal Institutions in the Province,"

can there be any reasonable doubt that it was expected and intended that the

municipal institutions, which were to be constituted under that authority, would
possess the same powers as those which were then in existence, under the .same

itame, in the Province. I should think not."
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In Sv2te v. Three Rivers, 11, S. C. R. 25, at pp. 40, et seq., Mi\ Justice Gwj'^nne

enters still more elaborateh' into the argument, and at page 43, says :
" I cannot

doubt that by item No. 8 of sect. 92, which vests in the provincial legislatures the

exclusive powers of making laws in relation to municipal institutions, the authors

of the scheme of Confederation had in view municipal institutions as they had
then already been organized in some of the provinces, and that the term as used
in the B. N. A. Act, unless there be .some provision to the contrary in sect. 91 of

the Act, comprehends the powers with which municipal institutions, as constituted

by Acts then in force in the respective provinces, were already invested for regu-

lating the traffic in intoxicating liquors in shops, saloons, hotels and taverns, and
the issue of licenses therefor, as being powers deemed necessary and proper for the

beneficial working of a Derfect system of local municipal self-government."

In delivering the judgment of the Quebec Court of Appeal, in the case last

mentioned, Mr. Justice Ramsay went further than is necessary for the decision of

this case, and held that the right to pass a prohibitory lifjuor law for the purposes

of municipal institutions had been reserved to the local legislatures by the B.N.A.
Act, and in upholding that judgment in the Supreme Court, Mr. Justice Strong-

says he entirely agrees with the judgment delivered by Mr. Justice Ramsay. I

arc not sure, however, that he means to express approval of that judgment to the

full extent expressed by the learned judge of the court below, as the affirmance

of the judgment did not absolutely require it.

It is not necessary for the purpose of answering the questions before us, to

determine how far by reason of the existence, at the time of Confederation, of

The Diinkin Act, the provinces ma}', under sub-sect. 8 of sect. 92, have the power
of absolute prohibition, and I desire to express no opinion on that point one way
or the other. It is enough to say that I think it clear that under that .section the

Province has the power to revive the enactment in question, and that our answer
to the first two questions ought to be in the affirmative.

With regard to the third question, I am of opinion that as incidental to the

power to prohibit the retail traffic in liquor, the Province must have the power,
acting bona fide, to define from time to time what constitutes retail traffic. We
have seen what the definition was in the Acts of 1853. It was substantially the

same under the Acts of 1858 and 18'j6. This has been changed and is now regu-

lated by the R. S. 0. (1887), c. 194, sect. 2, sub-sects. 2, 3 and 4. In my opinion

the municipalities named in the third question cannot at present prohibit under
the revived enactment, such sales as are described in sub-sect. 4.

In answer to the fourth question I am of opinion that the want of a penalty
does not invalidate such a by-law.

Osier, J. A., declined to give any o])inion.

No formal judgment has been issued, or has either party to the proceeding
asked for one to be drawn up.
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(No. 83.)

Return to an Address to His Honour the Lieutenant-Governor, of tlie seventeenth

day of April, 1891, praying that he will cause to be laid before thi.s House,

copies of all Orders in Council with reference to the withdrawal from sale

of mining lands since the Lst of January, 1890, and of all returns or recom-

mendations upon which .such Orders in Council were passed. Also, a state-

ment in detail shewing the persons by whom applications for grants of

mining lands have been made since the 1st of January, 1889, in such with-

drawn district, with the lots or tracts in respect of which such applications

were made, and the ilisposal made of such application. Also, a list of every

lot or tract of mining land which has been sold or disposed of since the 1st

day of January, 1889, in such withdrawn district, with the names of the

person or persons to whom, and the prices at which the same were disposed

of, and of the amounts, if any, remaining unpaid on account of such pur-

chases, with the names of the persons by whom the same are owing. [N'ot

printed.)





55 Victoria. Sessional Papers (No. 84). A. 1892

RETURN
To an Address to His Honour the Lieutenant-Governor, passed by the Legislative

Assembly on the 2nd day of March, 1892, praying that he will cause to be

laid before this House a return shewing : 1. The quantity of pine in

unlicensed territory disposed of since last session. 2. The persons to whom
the same was sold and the quantity sold to each of such persons. 3. The

prices at which each sale was effected. 4. The terms and conditions of

the sales. 5. The purchase money paid, and the amount, if any, remaining

unpaid, giving the name of each purchaser, and part of whose purchase

money is paid, and the amount paid by him. 6. Copies of the Orders-in-

Council authorising the sales, and the reports and other material on which

the same were based.

By Command,

Provincial Secretary's Office,

Toronto, March 29th, 1892.

J. M. GIBSON,
Secretary.

Mr. Marter.

(84)





55 Victoria. Sessional Papers (No. 84). A. 1892

Return to an Address passed on the 2nd March, 1892, shewing : I. The pine in

unlicensed territory disposed of since last session. 2. To whom sold and the quantity

sold to each. 3. The prices. 4. The terms and conditions. 5. The purchase

money paid and unpaid. 6. Orders in Council authorising sales and reports and
other material on which the same were based.

Date.

1891.

April 23rd
July 22nd
" 23rd ....

August 26th . .

.

September 1st .

3rd.

August Slst . , .

,

September 24th

,

24th,
26th,

September 2nd .

22nd.

October 27th .

.

December 15th
17th

October 17th .

" 26th.
" 27th.
" 29th.

21st ...

31st ...

December 1.5th

17th

October 30th....

November 5th .

.

6ih..
nth..

16th..
18th..

28th..

30th..

SCHEDULE. ipAGE.

Particulars of item.s, 1—

6

Exhibit " A."
Aubrey White to Capt. J. Sullivan
Memo, for Mr. Crozier (A. White)
Aubrey White to .John Regan
Report, Messrs, Regan & Sullivan to Hon. Commissioner of Crown Lands
Report, Aubrey White to Hon Commissioner of Crown Lands
Report to Lieutenant-Governor in Council, Hon. A. S. Hardy
Order in Council

Exhibit " B."
Aubrey White to Messrs. Regan & Sullivan
Report, Messrs. Regan & Sullivan to Hon. A. S. Hardy.
Report, Aubrey White to Hon. A. S. Hardy
Hon. A. S. Hardy to Lieutenaut-Governor in Council. .

.

Order in Council

Exhibit "C".
Aubrey White to P. McCagherty
P. McCagherty to Aubrey White

Estimate of the quantity of burnt timber on the Onaping and Spanish
River, etc

Plan of the burnt district

P. C. Campbell to Aubrey White
Report, Hon. A. S. Hardy to Lieutenant-Governor in Council
Order in Council

Exhibit " D.'
J. Regan to Aubrey White—Report re burnt timber in Township of Craig.
A. White ; Memo, for the Commissioner
Hon. A. S. Hardy to Lieutenant-Governor in Council
Order in Council

Exhibit " E."
Aubrey White to John Regan
•John Regan to Hon. Commissioner of Crown Lands
Report re burnt timber in Township of Hart
Report, Hon. A. S. Hardy to Lieutenant Governor in Council
Order in Council

Exhibit " F."
Bond—Henry Walters, Thos. McConnell and George Thompson .

Affidavits
Bond—Robert Booth, John R. Booth and Thomas Hale

Affidavits
Bond—Thos Hale and John R. Booth
Bond—Charles A. McCool, Alexander C. McCool, William Murray and

Cornelius Chapman
Affidavits

Letter of instructions—A. White to Capt. John Sullivan
Bond—Thomas Hale, John R. Booth, William Anderson and John Ferguson.

Affidavits
Bond—William E. Londry, William Henry Plummer and Stephen Chas.

Londry
Affidavits

Bond—Thos. O'Neil, Archibald Campbell and William H. Simpson
Affidavits

4-10

11-16

11
11
12
12
14
15
16

16-19

16
16
17
19
19

20-22

20
20

21
21
21
21
22

23-24
23
23
24
24

24-27

24
25
26
27
27

28-46
28
29
30
31
32

33
34, 35

35
39
41

42
44
45
46
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Copy.
EXHIBIT " A."

ToKONTO, 23rd April, 1891.

Sir,—The Department has been given to understand that a considerable

quantity of timber has been burnt on the upper Spanish River, (from the railway

crossing) and on Onaping Lake, the burn on Onaping Lake being reported to be

twelve miles long and two miles wide ; and*on the Upper Spanish River the fire

is said to have run ten miles along the river. The Department is desirous of ascer-

taining to what extent the fire has damaged the timber. You have therefore been

associated with Mr. Regan with a view to having an examination made of the

burnt territory at once. You will proceed to the locality indicated and make a

thorough inspection, and report upon the quantity of timber damaged by fire dur-

ing the summer. You will furnish a sketch or map, or detine the locality so clearly

that the Department may be enabled to intelligently advertise the timber for sale

should it be thought necessary to do so. State if you consider the timber dam-
aged to such an extent that it would be lost if not cut this winter, or if it is only

slightly damaged, as it is not desirable to put it upon the market unless it is abso-

lutely necessary to have it cut in order to prevent its going to waste. You will

call on Mes.srs. William Boland and John McCool, two fire rangers in the employ
of Mr. Hale, of Hale & Booth ; these men reported the burning to Mr. Hale, and
you will get any further information you can as to wliere the timber is, etc.

Boland's address is Cartier Sz McCool's, Onaping. You will also call on Mr. F. B.

Chapin, of Cartier, who may be able to give you some information in this matter.

You will meet Mr. Regan wherever he may appoint, and he has been asked to

write 3^ou stating where you are to meet him. You will be paid ordinary wood-
rangers' wages, but will have to pay your own expenses. Enclosed herewith is a

cheque for $100 on account of this work.

Your obedient servant

(Signed), AUBREY WHITE,
Assistant GoTnmissioner.

Capt. John Sullivan,
Sault Ste Marie.

Copy.
Memorandum for Mr. Crozier.

Mr. Hale says that two of his fire rangers, (Me.ssrs. Boland and McCool) have
reported to him that a considerable quantity of timber has been burnt on the

Upper Spanish River, (from the railway crossing) and on Onaping Lake. The burn
on Onaping Lake is said to be twelve miles long and two miles wide. On the

Upper Spanish River the fire is said to have run for ten miles along the river.

Mr. McCool's address is Onaping ; and Mr. Boland's address is Cartier.

(Signed), AUBREY WHITE,
^ Assistant Commissioner.

July 22nd, 1891.

11
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Copy.

Toronto, 23rd July, 1891.

Sir,—The Department has been given to understand that serious fires have
occurred, and that a considerable quantity of timber has been burnt on the Upper
Spanish River, (from the railway crossing) and on Onaping Lake. The burn on
Onaping Lake is said to be twelve miles long and two miles wide, and on the
Upper Spanish River the fire is said to have run for ten miles along the river.

The Department is desirous of ascertaining to what extent the fire has dam-
aged the timber, and I have therefore to request that you, together with Capt.
Sullivan, will at once proceed to the locality indicated, and make a thorough
examination and report upon the quantity of timber damaged by fire during the
summer, stating the particular locality in w^hich it is, and you will also furnish
the Dt partment with a sketch or map, or define the locality so clearly that it may
be enabled to intelligibly advertise the timber for sale, should it be thought nec-
essary to do so. State if you consider the timber damaged to such an extent that
it would be lost if not cut this winter, or if it is only slightly damaged, as it is not
desirable to put it upon the market unless it is absolutely necessary to have it cut
in order to prevent its going to waste. You will call on Messrs. William Boland
and John McCool, two fire rangers in the employ of Mr. Hale, of Hale & Booth.
These men reported the burning to Mr. Hale, and you will get any other informa-
tion you can from them as to where the timber is, etc. Boland's address is Cartier,

and McCool's, Onaping. You will also call on Mr. F. B. Chapin, of Cartier, who
may be able to give you some information on the matter. Captain Sullivan has
been instructed to meet you wherever you may appoint, and you will be good
enough to write him advising where to meet you. You will be paid ordinary
wood-rangers' wages, but will have to pay your own expenses, and I enclose you
a cheque for SlOO on account of this work. Should you require any assistance to

move your things, cook, or anvthing of that nature, you are at liberty to engage
an ordinary laborer at reasonable wages. It is understood you have got tents and
camp equipage belonging to the Department. If such is the case you might take
it with you. For j'our information as to localities, etc., I send you a plan of the
North Shore.

Your obedient servant,

(Signed), AUBREY WHITE,
Assistant Commissioned'.

John Regan, Esq.,

Orillia.

Copy.

To the Honorable A. S. Hardy,
Commissioner of Crown Lands,

Toronto.

Sir,—In accordance with instructions received, bearing date 23rd July, 1891,

I beg to state, I, in company with Capt. Sullivan, proceeded at once to Cartier

when we obtained all possible information we could from parties named in your
instructions, excepting Mr. McCool whom we saw on our return to Cartier. How-
ever, after learning what we could of the nature and locality of burning, we
engaged two canoes and hired two men to assist us in our journey up the Onaping

12
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River to Onapinor Lake, where we made a very careful examination of the surround-

ing Lake Onaping and Five Mile Lake known as Lower Onaping, which we were
enabled to locate thoroughly by base line running across the lake, marked red on

North Shore plan. The plan transmitted herewith shows position of said base

line., as well as extent of country in which timber was killed or partially destroyed

by fire (colored pink on plan), the portion colored green on plan being that portion

of territory over which tire has run. not damaging timber to any extent.

Our estimation of extent of territory over which fire has run, injuring tim-

ber to such an extent that we would advise the disposal of same at as early a date

as possible, as the borers are already at work, is north side of lakes No. 1 on plan

of square miles; on south and south-east, No. 2 on plan, 2| square miles; north-

easterly portion, No. 3 on plan, If square miles ; No. 4 on plan,l square mile ; No.

5 on plan, ^ square mile, including lakes ; but it must be borne in mind that the
greatest portion of No 3 on plan, and a small portion of former areas, is bare rock
and timbered in places with jack pine of no commercial value.

The portion colored green on our plan shews the only green pine now left in

that locality which, after a very careful inspection, we estimate at two million

feet Board Measure.
The burnt territory along the Spanish River is shewn (colored pink), and

extends north from 5th concession of Craig to the forks of the river.

From the Spanish River timber is burnt westerly to Pogama.sing Lake,
thence extending southerly along shore of lake, as shewn on plan, to a chain of
lakes and portages lying between Pogamasing Lake to Spanish River, thence
along the main lake where it terminates in a tamarac swamp colored yellow
thence southerly along the river to the boundary of Craig. Total areas marked
6, 7 and 8|on plan—11 1 miles—the latter, No. 8, is of very little value as there is

scarcely an}^ i)ine on it. On 6 and 7 the most valuable timber has been cut for
the construction of the C. P. R. While on the Upper Spanish River we were
informed that a large extent of teriitory was burnt over north of the base line
and on upper end of Onaping Lake. I took Indian Louis Spomel and proceeded
acro.ss country to Onaping Lake, taking the route from old Hudson Bav post on
Spanish River, going north-easterly through a chain of lakes and portages as
shewn on map (Capt. Sullivan being at work on Spanish River) and ascertained
that the fire from Spanish River extended easterly about 10 miles; beino- outside
of pine belt no damage was done.

After returning we proceeded to Ramsay where a fire had been reported to
us and that a valuable lot of timber had been destroyed. An inspection shewed
that a considerable amount of timber had been recently cut. the brush from which
caused total destruction of what had been left.

We also inspected locality where another fire had been ratrino- at Cat Lake
about 4J miles west of Ramsay, and found a large quantity of verv fine timber
had been partially destroyed. Ramsay and Cat Lake are the head resources of
the south-western branch of the Si:>anish River, commonly called Poo-amasincr
Creek. I am not aware whether this creek can be made naviofable fo" floating
purposes, but the timber could be manufactured on the railway.

Thence we returned to Straight Lake in the township of Craio- and found the
timber from railway west to Spanish Riv^er burned throuirh which some oM cut-
ting had also been done, which caused fire to do more destruction. This burnini?
as shewn on plan is No. 1, 2, 3, con. 6.

In the township of Moncrietf timber is burnt in the 5th and 6th con's from
lots 1 to 7 both inclusive.

Hess is burned north of Geneva Lake and railway and easterly across the
township. Timber in this locality is small, especially north of Geneva Lake.

18
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While on train to North Bay we learned from reliable sources that there was
a large quantity of timber burnt on the Vermillion River on Nos. 65, Q6 and 74.

You may have had some knowledge of this fire.

We submit estimated quantities of burned and damaged timber as described

on plan, together wnth expenses incurred during our inspection consisting of men's

wages, canoe hire, railway fares, and keep of men.

We have the honor to be,

Your most obedient servants,

JOHN REGAN,
JOHN SULLIVAN.

Orillia, Auoust 26th, 1«91.

Copy.

The undersigned has the honor to state that it having been reported that a

considerable quantity of pine timber had been damaged by tire during the sum-

mer along the line of the Canadian Pacific Railway in the vicinity of Cartier

station, it was considered proper to have a careful examination and report by the

Department's own ofiicers, and accordinf^ly Messrs. John Regan and John Sul-

livan, experienced forest rangers, were despatched to that region with instructions

to make a careful examination and estimate of the damaged timber, and report

the facts to the Department at as early a day as possible.

Messrs. Regan and Sullivan's report, accompanied by a sketch, is now before

the Department, from which it would appear that a large quantity of pine timber,

approximating fifty-one millions of feet Board Measure, on unsurveyed lands of

the Crown near Onaping Lake, Cat Lake, and along the upper branch of the

Spanish River, and on surveyed lands in the townships of Hess, Moncrietf and

Craig, has been so damaged by fire during the early part of the summer that the

pine-borer {Moiiohamus confvbsor) is already at work in it, and it is therefore

certain that this timber will be almost valueless, and a total loss to the Province,

if it is not cut during the coming winter and next spring, and the undersigned

therefore respectful 1}' suggests that prompt action be taken to dispose of the

timber so that the largest amount possible may be obtained for it.

With respect to the mode of disposing of this timber, it is to be borne in

mind that owing to the season being so far advanced it is quite impossible to

make surveys and explorations, and to advertise, as would be necessary if an

ordinary sale of timber berths by public auction were to be held. The region is

a new one, and very remote, and if the timber is to be cut this winter no time is

to be lost in planning for the removal of so considerable a quantity of it. Roads

will have to be explored and made into the timber from the railway, streams will

have to be examined and improved where necessary, the proper point to manu-

facture it will have to be selected, shanties will have to be erected, and supplies

and men put in, all of which will take time, while nothing can be undertaken

until it is known who is to get the timber, although it is of the greatest import-

ance from an economical standpoint that the person cutting should have all this

done before it freezes up or the snow falls, and it may also be stated as a further

ground for prompt disposal of the timber that the various licensees and lumber-

men are now putting in men and supplies and planning the extent of their win-

ter's operations. All this makes it important, if full competition is desired, that

immediate and special action should be taken to place the timber upon the

market.
li
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An ordinary timber sale being impossible, for the reasons stated, it appears

to the undersigned that the next best mode of disposing of the timber would be
to call for tenders for the right to cut it, and in order to do away with the neces-

sity for close estimates, which would consume time, and to secure to the Province

a bonus upon all timber cut, it might be best to ask for tenders at a rate per

thousand feet as bonus, over and above the ordinary Crown dues of one dollar

per thousand feet, Board Measure
Should it be concluded to dispose of this timber in the way suggested, it is

respectfully recommended that in addition to advertising, circulars, according to

the annexed form, be printed and sent to all those engaged in lumbering and
others, so that the quantities ot timber, the localities in which it is situated, and
the conditions on which it shall be cut, shall be rapidly and widely made known,
and thus the information necessary to the making of an intelligent tender be in

the hands of the public at the earliest moment possible. And bearing in mind
the lateness of the season, and having at the same time regard to giving full

publicity to the intention of offering the timber for sale, I think the tenders

should be received not later than the loth day of October next.

There is reported to be about two millions of feet. Board Measure, of green
pine near Onaping Lake, which is stated to be the only green pine timber any-
where near there, and as it lies along the burnt timber and will probably be de-

stroyed next year if lire gets in the debris left from the taking out of this burnt
timber, and as the quantity is too small to induce anyone to go in lor it alone,

the question of disposing of it along with the burnt timber is submitted for your
consideration.

The whole cutting should be supervised by officers of the Department, who
should direct the cutting of the timber and make measurements, if that should
be thought necessary, and the successful tenderer should be made to give bonds
to the satisfaction of the Department for the cutting of the timber and the carry-
ing out of any other conditicms of the notice calling for tenders.

If the special action recommended be decided upon, it will be necessary to
obtain authority by Order-in-Council to carry it out, as the Crown Timber
Regulations make no provisions for an emergency of this sort.

Respectfully submitted for the consideration and action of the Honorable the
Commissioner of Crown Lands.

(Signed) AUBREY WHITE,
Asst. Commissioner.

Copy.
Re Burnt Timber,

Toronto, Sept. 1st, 1891.

Referring to the hereto annexed report of Assistant Commissioner respecting-
the timber damaged by the tires of the present season, the undersigned approves
thereof and respectfully recommends that an Order-in-Council be passed author*
izing the sale of the timber therein specified or referred to upon the terms set
forth in the hereto annexed memorandum or advertisement.

(Signed) A. S. HARDY,
Commissioner of Crown Lands-

To His Honor,
The Lieutenant-Governor in Council.
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Copt of an Order-in-Council Approved by His Honour the Lieutenant-
Governor, THE 3rd day of Sept., A.D. 1891.

Upon consideration of the repoit of the Assistant Commissioner of Crown
Lands dated 1st September instant, with reference to the sale of certain timber
damao;ed by fire on unsurveyed lands of the Crown near Onaping Lake, Cat Lake,

and along the upper branch of the Spanish River, and on surveyed lands in the

towrships of He«5S, MoncriefF and Ciaig, and upon the recommendation of the

Honorable the Commissioner of Crown Lands the Committee of Council advise

that the said timber be sold upon the terms set forth in the annexed draft memo-
randum or advertisement.

Certified,

(Signed) J. LONSDALE CAPREOL,
Asst. Clerk Executive Council.

The Honorable,
The Commissioner of Crown Lands.

Copy.
EXHIBIT "B."

Toronto, SLst August, 1891.

Gentlemen.—Referring to that part of your report on burnt pine, dated the

26th instant, in which you say that you were informed that a large quantity of

pine timber had been badly damaged by fire on berths 65, i)() and 7-4, tributary

to the waters of the Spanish River, I have to say that the matter having been

brought under the notice of the Commissioner, he was pleased to order that an

inspection be at once made. I have therefore to request that you will at once

proceed to the locality and make a careful examination upon the same lines as in

the inspection you have just completed, and report the facts to the Department

at the earliest day possible. A map of the North Shore is sent herewith with

the Berths said to be damaged delineated upon it in red, cheques for $50 for

each of you are herewith enclosed with duplicate receipts for signature.

Your ob'd't servant,

(Signed) AUBREY WHITE,
Assistant Comviissioner.

Messrs. John Regan and John Sullivan,
Toronto.

Hon. A. S. Hardy,
Commissioner Crown Lands, Toronto.

SiK.—In compliance with instructions from your Department dated 31st

August, we beg to say we proceeded to the township o{ Craig and there inspected

that portion of said township, lots 1, 2, 3 and 4, con. 1. and reported same by
telegraph from Cartier Station on the 7th instant. Thence we proceeded to

townships 65, 66 and 74 by way of the Vermillion River to the easterly boundary

of the township of Lum.sden, from which point the nature of the timber injured,

and in places totally destroyed, may be seen in accompanying plan.

]6
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We procef^ded up river in a north-easterly direction to the portag^e marked
on plan. We then followed said portajye in a north-westerly direction a^^ain

stiikint^ boundary of township of Luuisden. \Ve then proceeded to the north-
east corner Lumsden, where we iound post planted on P. L. S. Proudfoot's Meri-
dian line.

We then followed the said meridian north to the large lake .shown on plan
;

to the riyht and left of us we passed through a small |)ortion of green pine.

Auain proceeding northerl)^ we saw green pine in patches to the west of line and
east of lake ;

from this point northerly to the noith boundarj' of township C6 no
timbei- of any value is left. This has been an old burn and being overrun with
tire again this season. North of Vermillion River a large tumarac swamp extends
across 65 and 60 ;

north of this swamp, extending northerly to about centre ttf

township 66 to a dotted line, a belt of good timber has been very badly burned,
and the borers are already at work.

The north part of this township (66) is badly burnt, no pine left except a
few dumps around some lakes, a^ shown on plan.

Out- estimate of quantity of timber damaged in 65 and 66 is 30,000,000
By taking the bnundaries as follows : Dotted line shown on plan passing

the center of township 66 as northern boundary; the eastern boundaiy of town-
ship 66 from dotted line south as far as the Vermillion River; thence following
the Vermillion River to the easterly boundary of the township of Lumsden

;

thence })roceeding on P. L. S. Proudfoot's meridian to the centre of township 66,
doted line, the place of beginning, the estimated quantity of <;reen pine is

2,500,000 feet B.M.
The fire has oveirun lot 1 and portion of lot 2, con. 6, township of Lumsden.

The timber in this locality, as well as in 65 and 66, is a small growth of stunted
white and red pine. The fire lias done no great damage in Lumsden or township
7-f. A large portion of the latter has been burnt long since, and w^e advise the
Department not to dispose of any timber in these townships.

With 'respect to the inspection of Wahnapitse Lake, there has been no
recent fire on or around sjiid lake this season.

The parties lumV)ering on 41 and 49 have not cut up to their northern bound-
ary yet, tlieretbre no trespass has been done so far,

Herewith we submit the accompanying plan which will explain our explora-
tion of that section of the Vermillion country.

We have the honor to be
Your obedient servants.

JOHN REGAN.
JOHN SULLIVAN.

Copy.

The undersigned has the honor to state that it having been reported that a
quantity of pine timber had been damaged by fire in the neighborhood of Lake
Wahnapitae, it was considered proper to have an examination and investigation

made to see if the tire had damaged such a quantity and to such an extent as to

call for some immediate action with a view of disposing of the same this winter
to pjevent it becoming a total loss. Accordingly Messrs. Regan and SuLivan,
two experienced bush rangers, were despatched to the locality, with instructions

to make a careful and close examination and to report whether the pine timber
had been damaged by fire, wdiat quantity in feet Board Measure, and if the dani-

age was of so serious a character as to render it advisable that the timber should

2 (84) 17
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be disposed of at once. Messrs. Regan and Sullivan, having completed their

examination, have reported that on the projected Berth lying immediately north-

east of the township of Lumsden, and that portion of the Berth immediately
east of the township of Lumsden, lying north of the Vermillion River, the pine

timber has been so seriously damaged by fire as that unless it is disposed of im-

mediately it will be destroyed by the pine borer. The estimated quantity dam-
aged is thirty million feet Board Measure. The undersigned therefore respect-

fully suggests that prompt action be taken to dispose of the timber, so that the

largest amount possible may be obtained for it.

With respect to the mode of disposing of this timber; it is to be borne in

mind that owing to the season being so far advanced it is quite impossible to

make surveys and explorations, and to advertise, as would be nect'ssaiy if an
ordinary sale of timber berths by public auction were to be held. The region is

a new one and very remote, and if the timber is to be cut this winter no time is

to be lost in y:)lanning for the removal of so considerable a quantity of it. Ronds
will have to be explored and made into the timber from the railway, streams will

have to be examined and improved where necessary, the proper point to manu-
facture it will have to be selected, shanties will have to be erected and supplies

and men put in, all of which will take time, while nothing can be undertaken
until it is known who is to get the timber, although it is of the greatest import-

ance from an economical standpoint that the person cutting should have all this

done before it freeze-^ up or the snow falls ; and it may also be stated as a further

ground for prompt disposal of the timber that the various licensees and lumber-

men are now putting in men and supplies, and planning the extent of their

winter's operations. All this makes it important, if full competition is desired,

that immediate and special action should be taken to place the timber upon
the market.

An ordinary timber sale being impossible, for the reasons stated, it apppars

to the undersigned that the next best mode of disposing of the timber would be
to call for tenders for the right to cut it, and in order to do away witji the neces-

sity for close estimates, which would consume time, and to secure to the Province

a bonus upon all timber cut, it might be best to a^k for tenders at a rate per

thousand feet as bonus, over and above the ordinary Grown dues of one dollar

per thousand feet Board Measure.

Should it be concluded to dispose of this timber in the way suggested, it is

respectfully recommended that in addition to advertising, circulars, according to

the annexed form, be printed and sent to all those engaged in lumbering and
others, so that the quantities of timber, the localities in which it is situated, and
the conditions on which it may be cut, shall be rapidly and widely made known,
and thus the information necessary to the making of an intelligent tender be in

the hands of the public at the earliest moment possible. And bearing in miad
the lateness of the season, and having at the same time regard to giving full

publicity to the intention of offering the timber for sale, I think the tenders

should be received not later than the 15th day ot October next.

There is reported to be about two millions and a half feet of green pine

standing among the burnt timber, which is stated to be the oidy green pine any-
where near there. It is in patches and will probab'y be destroyed next year

if tire gets in the debris left in taking out this burnt timber. Owing to its beino'

scattered through the burnt pine it is not feasible to sell it separately, as it would
be most inconvenient and perhaps injure the sale if it were understood two dif-

ferent persons or firms might be cutting upon the same territory, and no doubt
endless disputes miuht ari.se as to what was green and whttb burnt. It is there-

fore recommended tliat this green timber be included in the sale with the burnt.
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The whole cutting should be supervised by officers of the Department, who
should direct the cutting of the timber and make measurements, if that should

be thought necessary, and the succe>sful tenderer should be made to give bonds

to the satisfaction of the Department for the cutting of the timber and the carry-

ing out of any other conditions of the notice calling for tenders.

If the special action recommended be decided upon, it will be necessary to

obtain authority by Order-iii-Council to carry it out, as the Crown Timber Regu-
lations make no provision for an emergency of this sort.

Respectfully submitted for the consideration and action of the Honorable

the Commissioner of Crown Lands.

(Signed,) AUBREY WHITE,
Assistant Commissioner.

Toronto, September 24th, 1891.

Re Bumit Pine Timber.

September 24-th, 1891.

Referring to the hereto annexed report of the Assistant Commissioner,
re.specting burnt pine timber near Lake Wahnapitae, the undersigned approves
thereof, and respectfully recommends that an Order-ia-Couacil be passed adopting

the same, and directing the sale of the timber therein mentioned.

(Signed), ARTHUR S. HARDY,
Commissioner of Crown Lands.

To His Honor,
The Lieutenant-Governor in Council.

Copy of an Order-en-Council approved by His Honor the Lieutenant-
Governor, THE 28th day of September, A. D. 1891.

Upon consideration of the report of the Assistant Commissioner of Crown
Lands, dat jd 24th September, instant, with reference to the sale of certain timber
damaged by fire on unsurveye 1 lands of the Crown upon the projected berth
lying immediately north-east of the Township of Lumsden, and that portion of
the berth immediately east of the said Township, lying north of the Vermillion
River, and upon the recommerniatioii of the Honorable the Cjmmissioner of

Crown Lands, the Committee of Council advise that the said timber be sold upon
the terms set forth in the hereto annexed draft, memorandum or advertisement.

(Certified), J. R. CARTWRIGHT,
Clerk Ex'^cutive Council

The Honorable
Commissioner of Crown Lands.
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Copy.
EXHIBIT "C."

Toronto, September 2nd, 1S91.

SfR.—The Department has been informed that a considerable quantity of

pine has been damaged by lire in the vicinity of Biscotasing Station on the

main line of the C. P. K.

With a view to enquiring into the truth of this statement, and of ascertain-

ing the extent of the territory burnt (if any) and the quantity of" pine timber
damaged tliereon, it has bien thought well t > have an inspection an I estimation.

You are quite familiar with the locality, as it is in the region of country
where you are employed as forest ranger and, therefore, you have been selected

to make the necessary examination. 1 have to request that immediately upon
receipt of this letter jou will proceed to the locality in question and examine into

the extent of the damage done, giving your es'imate in feet Board Measui'e of the

quantity of timber injurcl b}^ tiie, and you will enclose a sketch of the locality so

far as you may be able to do so. You wdl also state to what waters the timber
would come, and any other facts which will enable the Department to ask for

tenders. Sliould you require any assistance you will be at liberty to engage it,

paj'ing ordinary wages, and when sending in your report you will send an account

of your expenses and vouchers for all payments made.

A cheque tor ^75 on account is herewith enclosed, together with duplicate

receipts, which you will sign and return to the Department.

Your obedient servant,

(Signed), AUBREY WHITE,
Assistant Commissioner.

P. McCagherty, Esq., Pembroke.

Copy

Biscotasing, September 22nd, 1891.

Aubrey White, Esq.,

Assistant Commissioner of Crown Lands, Toronto.

Dear Sir.— I enclose you plan and estimates of burnt timber on Biscotasing

Lake, and find the timber burnt very bad and borers at work. The red on the

plan denotes the pait that is burnt and the amount is on it (.\o. 1) 500,000 feet

B. M., and on No. 2 4,000,000 Jeet B. M.; timlier is convenient to river, can be

driven down the Spanish River fiom Biscotasing Lake. As I cannot go down
for a few days niyt-elf I forward them at once. If you require me for anything

or want to a.sk any questions write to Pembroke and I will answer as soon as 1

arrive home, which will be in a few days, say 2Gth. Total estimate 4,500,000

feet B. M.
(Signed), P. McCAGHERTY.
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This sketch is not acknowledged as accurate by the Department of Crown Lands,

but merely shewing approximately the position of the portion for sale.

Signed, A. WHITE,
Assistant Commissioner.
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Estimated quantities of burnt timber on the Onaping and Spanish Rivers

and outlying districts are as follows

:

Feet Buard Measure.

No. 1 as marked on plan 17,()()0,0()0

"2 " " (1,000,000

" 3 " " 2,000,000
•' . 4 " " 3,000,000
"5 " " 1,000,000

Spanish River.
29,000,000

No. 6 as marked on plan 5,000,000

"7 " " 7,000,000
"8 " " 000,000
" 9 Craig " 11.000 000
" 10 Hess " 1,000,000
" 11 Moncrieff " 2,000,000

17.100 000

Ramsay and surroundings and Cat Lake 5,000,000

Copy.
Sault Ste. Marie, October 27th, 1891.

Aubrey White, Esq.,

Assistant Commissioner of Crown Lands, Toronto.

Sir.—I beg leave to notify you that there is some pine timber in the

Township of Vankoughnet that has been damaged by tire late thi.s summer, that

will probably be utterly lost if nob taken out this winter. The amount is not

large, probably not more than 300,<>00, but is all on one or two lots, nearly the

while of it in fact on Section 28, which lot has been settled upon and some
improvement made by one Stephen Birton. There are local parties here who
have offered to purchase at Si per thousand over au'l above the dues. As the

quantity is so small that it would be scarcely worth while to advertise, I would

suggest that the settler be allowed to take it out and dispose of it if he would

pay as much as anyone else would offer for it.

I have the honor to be, sir,

Your obedient servant,

(Signed). P. C. CAMPBELL.

Copy.

The undersigned has the honor to state that, reports having reached the

Department to the effect that a quantity of pine timber in the vicinity of

Biscotasing Station, on the main line of the Canadian Pacific Ra hvay, and in the

Township of Vankoughnet, near Sault Ste. Marie, had been dainaged by fire

during the past summer, inspections were made with a view of ascertaining what
quantities -f pine had been so badly damaged in the localities stated as to render

their cutimg necessary this winter in order to prevent the timber being totally

lost to the Province.
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Mr. McCati^herty, forest ranger under the Department, was despatched to
Biscotasing, and having examined the timber there rep>rted there wa^ a quantity
approximating four and a half millions of feet Board Measure so badly damaged
by tire as that the pine borers were already at work in it, and it would be totally

destroyed it not cut immediately.

Mr. P.O. Cfimpbell, Crown Timber Agent at Sault Ste. Marie, was instructed

to examine the timber in Vankoughnet, and reported about three hundred
thousand feet Board Measure upon part of Section 28, in that township so badly
damao-ed by tire that unless cut this winter it would be entirely wasted.

The season beiuii so far advanced, the quantities not being larg^e. and there
not being time to advertise for a sutRcientlv l'>ng period to warrant the belief

that lumbermen generally would see the advertisement, it was thought a more
rapid and effective notice of the intention of the Department to dispose of this

timber could be given by having circulars printed calling for tenders, describing
the timber, its situation and the conditions of sale, and sending a copy t)f such
circular to every lumberman in Ontario and to as many as possible in Qaebec and
the United States. So far as the Biscotasing timber was concerned this course

was pursued, and notice in the annexed form was issued; but the Vankoughnet
timber being a very small quantity and lying at no great distance from the

Sault, the annexed form of advertisement was inserted in a local newspaper at

Sault Ste. Marie.

Tenders were received upon the 10th day of November for these two
quantities of timber, and the highest were as follows :

Biscotasing timber, Thomas O'Neill, Lindsay, $1.57 per thousand feet Board
Measure over and above Crown dues.

Vankoughnet timber, vStephen E. Londry, Sault Ste. Marie, $3.05 per thousand
feet Board Aleasure over and above Crown dues.

The imdersigned having taken the action stated in the public interest has
the honor to submit the same for the approval of the Executive Council, and to

recommend that the tenders of Messrs. O'iMeill and Londry be accepted.

Toronto, December 15th, 1891.

(Signed), A. S HARDY,
Commissioner of Crown Lands.

Copy of an Order-in-Council approved by His Honou the Lieutenant-
Governor, THK 17th day of December, A. D.. 1891.

Upon consideration of the report of the Honorable the Commissioner of

Crown Lands, dated 15th December, instmt, the Committee of Council a Ivise

that the following tenders for certain timbeis damaged by tire be accepted, namely :

Tender of Thomas O'Neill for certain pine timber in the vicinity of

Biscotasing Station on the main line of tho Canadian Pacitic Railway at $1.57
per thousand feet Board M'-asure, over and above Crown dues.

Tender of Stephen E. Londry for certain pine timber in the Township of

Vankoughnet, near Sault Ste. Marie, at $3.05 per thousand feet Board Measure,
over and above Crown dues.

Certified,

(Signed), J. LONSDALE CAPREOL,
Assistant Clerk Executive Council.

The Honorable
The Commissioner of Crown Lands.
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EXHIBIT "D."

Aubrey White, Esq.,

Assistant Commissioner Crown Lands, Toronto.

Sir,—In compliance with instructions re l)urnt timber on lots 1, 2, 3 and 4,

conces-ion 1, town.ship of Crais:, I b"g to report as follows :

1st The quantity on said lots is one million feet B. M.

2n(l. The quality. The timber is small and rough, and will take about 10 logs

to the thousand.

Srd. The average distance to draw will be about If to 2 miles, as the bulk of

the timber is on the rear lots, and the road to the river will not be diiect.

4th. The timber does not compare favorably with Spanish River as to quality

or haul.

5th. The Government would be quite safe in selling at the same price, ($2.17)

as obtained lor Spanish River.

Yours respectfully,

JOHN REGAN,
Ranger.

Toronto, 17th October, 1891.

Copy.
Memorandum for the Commissioner.

Re Parcel Burnt Timber in Toiunship of Craig.

It having been reported to the Department that a small quantity of timber

had been burnt in the township of Craig, Mr. J<jha Regan—when going to esti-

mate the pine tiinlier on the Vermillion River—was verbal'y instructed to visit

this locality and report the quantity which was so damaged as to require its being

cut this winter.

His estimate was one million feet board measure, and he reported that there

was no other tin)ber in the immediate vicinity.

Alter the sale by tender, on the loth in.stant, of timber along the Spani-sh

Eiver, Mr. F. B. Chapin, (who had tendered but been unsuccessful), called at the

Di-partment and asked upon what conditions as to yrice lie could obtain this

million feet, explaining that he was operating in the vicinity of it this winter, and
could Wetter afiord to take it out than anybody else, and if it was not taken out

this winter it would be left there isolated and hardly pay anybody to go in again

alter so .small a quantity.

A series of questions were then piopounded to Mr. Recun in connection with

this timber, his answers to which are herewith. It would seem from his letter,

(1), that the quantity is one million feet; (2), the timber is ^rnall an i rough, run-

ning ten logs to the thousand
; (3), the average distance to haul will be If miles

;

(4), the timber does not compare favorably with the Spajii.sh Ri^'er timber as to

quahty or haul ; (5), the Government would be quite safe in selling the same at

the price obtained for tlie Spanish River timber, viz., S2.17 a thousand.

The undersigned, in view of the information obtained, would respectfully

recommend that the million feet in question be sold to F. B. Ciapin & Co., at the
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same rate as the Spanish River timber was sold by tender, viz., two dollars and
seventeen cents per thousand feet Board Measure, exclusive of Government daes,

if they are willing to pay that price for it.

(Signed), AUBREY WHITE,
Assistant Commissioner.

Toronto, 26th October, 1891.

Copy.

Re Small Parcel of Burnt Timber in the Township of Craig.

Toronto, October 27th, 1891.

Referring in above matter to the annexed memorandum of the Assistant
Commissioner, the undersigned approves thereof and recommends that an (jrder-

in-Council be passed authorising a sale of the burnt timber therein mentioned to

F. B. Chapin & Co., at the rate of two dollars and seventeen cents per thousand
feet Board Measure, in addition to ordinary Government dues.

(Signed), A. S. HA III)Y,
Commissioner of Crown Lands.

To His Honor
The Lieutenant-Governor in Council.

Copy of an Order-in-Council approved by His Honor the Lieutenant-
Governor, THE 29rn day of October, A.D., 189L

Upon consideration of the report of the Honorable the Commissioner of Crown
Lands, dated 27fch October instant, the C jmmittee of Council advise f^hat a certain

quantitv of burnt timber, estimibed at about one million feet Bjxrd Miasui'e, in

the township of Craig, be sold t » F. B. CUapin & Co., at the same rate as the

Sp mish River timber was sold by tender, nun dy, two dollars and seventeen cents

per thousand feet Board Measure, exclusive of Government dues.

Certified.

(Signed), J. LONSDALE CAPREOL,
Assistant Clerk Executive Council.

The Honorable
The Commissioner of Crown Lands.

Copy.
EXHIBIT " E."

Toronto, October 21st, 1891.

Sir,—I have the honor to state that the Department has been informed that

a quantity of pine timber in the township of Hart, on the north shore of Lake Huron,

(said to be upon lots 11 and 12 in the 5th and Gth concessions of said township),

has been badly damaged by fire, an 1 is liktdy to become worthless and a total los3

to the Province unless it is cut during the present winter.
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It has therefore been decided to have an examination and report upon this

timber, with a view to cf)nsi(Jerin<]j what dispositian shall be made of it, and you
have been selected to undertake this duty.

I have to i-equest tliat you will proceed at once to the township in question,

(which you will hud laid down on the plan of the north shore of Lake Huron, sent

herewith), and make the necessary inspection and report.

In the tirst place you will make an estimate of the quantity of timber dam-
aged by tire, in feet BoanlMeasure, and if there is any quantity which will make
scpiare ami wanev timber, you had better st ite such quantity in feet cubic. You
will also report the quality of the timber as compared with that upon the Spanish
River—whicn you examined for the Department, and which was sold upon the

1.5tli of this month ; and state—taking into consiileration the haul to water, driv-

ing, quality, etc., whether in your opinion it is of a greater or less value than the

Spanish River timber. You will also state whether this burnt timber is isolated,

or if there is any green timber in the vicinity, and if so, how much, and how it is

situated with respect to the burnt timber You will be careful to state what pro-

portion of the burnt timber is so badly damaged as to necessitate its removal this

winter, and geneially you will give the Department such full information as will

enable it to decide what is the proper course to take in the premises.

As the quantity is understood not to be very larire, no ranger has been asso-

ciated with you, but should you recjuire any assistance to enable 3'ou to get in

your camp equipage or supplies where this timber is, you are at liberty to engage
the same— |iaying ordinary wages.

Your renmneration while engaged in this service will be live dollars per day
and railway fare, and it is requested that you proceed at once to make the inspec-

tion and lepoit, as it is of great importance that the information should be in the

hands of the Department at the earliest day possible.

A cheque for $30 is herewith on account of expenses, and duplicate receipt

for signature and return to the Department.

Your obedient servant,

(Signed), AUBREY WHITE,
Assibtant Commissioner

John Regan, Esq.,

Orillia, Ont.

Toronto. 31st October, 1891.

Sir,—In compliance with Department's letter of instruction dated the 21st

instant, I have the honor to state that I have inspected and estimated the burnt
timber on lots 11 and 12, concessions 5 and 6, Township of Hart, as laid down in

plan of north shore of Lake Huron, and I have to report as follows :

1. There has been a large quantity of pine timber upon these lots, but most
of it was burned some time ago.

2. The timber is not of as good a quality as that on the Spanish River, there

being none of it suitable for square timber ; the haul would be about the same
distance, but the drive shorter ; taking all this into consideration I am of opinion
that it is about equal in value to that recently sold on the Spanish River.

3. The estimated quantity in this locality is about 3 millions of feet B, M.,

but to make this quantity I have included a small quantity of timber which is

upon the west halves of lots 10, in the 5th and 6th concessions of Hart, which, if
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not sold with tliis tirnlier, would be left entirely isolated and of no value, there

"being as before stated, nv) o^her timber in this neighborhood,

4. About one-third of this timber is an old brule, and very badly damaged
;

about one-third has l>een mostly damaged by fire and about one-third is green

scattered through the burnt timber, and therefore I do not see how it would be

separated or reserved, and 1 think it would be in the public interest and the best

way to dispose of the whole of it at once, especially as there is no limber in the

locality.

As Messrs Chapin & Co. ar€ finishing the cutting of damaged timber in Mon-
cueft near here they would probably pay more for this timber than any other

firm, but if the Government obtained as good a price for it as the Spanish River

timber I think it would be well sold.

Annexed hereto is a map of the township on which the lots covered by this

timber are marked.
I enclose herewith my cost of expenses and the number of days occupied in

this duty.

I remain,
Yours respectfully,

JOHN REGAN.
To the Honourable

The Commissioner of Crown Lands,
Toronto.

The undersigned has the honor to state that reports having reached the

Department lo the effect that a quxntity of pine timber had been damaged by

fire in the nth and 6th concessions of the Township of Hart, Mr. John Regan,

Forest Ranger, was at once despatched to the locality to examine and report.

His report is now before the Department, and from it the facts would appear

to be as follows :

(1.) The tiinber damaged is upon lots 10, 11 and 12 in the 5th and 6th con-

cessions of the township of Harf.

(2.) The estimated quantity is three millions of feet Board Measure, one-third

of wliich is very badly damaged, being an old burn, one-third damaged b}'' fire

last season, and about one-third green scattered through the burnt.

(8.) The timber is not of good quality, being rough, and none of it fit to be

manufactured into square or waney timber, and is of about the same value as that

sold on the Spanish River at $2.17 per thousand feet.

(4.) There is no other pine timber in the locality.

Mr. Regan recommends that it be sold at once, and he expresses the opinion

that Messrs Chapin & Co., who are cutting burnt timber in the township of Mon-
criefF adjoining, would probably pay more for this timber than any other firm.

The Messrs Chapin, who were aware of the timber being burnt and the

examination being made, wrote ofiering $2.25 per thousand feet Board Measure

for this timber, in addition to Crown dues. They were, however, advised that

the Department would not sell the timber for a less sum thanS2..50 per thousand

and that a considerable part of the bonus would have to be paid down. Messrs.

Chapin & Co. have since written that they would be willing to pay $2.50 per

thousand, and ofier to deposit $5,000 on account of bonus and pay whatever

balance might > e found due when the timber is cut.
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As it appears this timber is isolated, so badly damaged by fire as to become a

loss if not cut this winter, and the Messrs. Chapin have offered what, bearing in

mind the rough character of this timber and the price recently obtained for other

timbi r in the same locality, must be regarded as its full value, the undersigned

would respectfully siig;^est that an Order-in-Council be obtained authoiising the

Commissioner of Crown Lands to sell this timber to Messr.s. F. B. Chapin & Co.,

at two dollars and tifty cents per thousand leet, bonus, exclusive ot the Crown
dues of one dollar per thousand feet Board Measui-e, upon their depositing five

thousand dollars on account of such bonus and giving security for the payment
of the remainder of whatever bonus may be found due when the timber is cut, as

well as Crown dues, and the performance of such other conditions as the Depart-

ment may fix.

(Signed), AUBREY WHITE
Assistant Commissioner.

Toronto, November. 1891.

f:

Toronto, December 16th, 1891.

Ee Burnt Timber in the Township of Hart.

Referring to the hereto annexed report of the Assistant Commissioner
respecting the above pine timber damaged b\^ fire, the undersigned appro vet-

thereof and respectfully recommends that the said report be adopted.

l(Signed), ARTHUR S. HARDY
Commissioner of Crown Lands.

To His Honour
The Lieutenant Governor in Council.

Copy OF AN Ordkr-in-Council Approved by His Honour the Lieutenant-
Governor, THE 17th day of December, 1891.

Upon the recommendation of the Honorable the Commissioner of Crown
Lands the Committee of Council advise that he be authorized to sell to Mes.srs.

F. B. Chapin, & Co., certain timber damageil by fire upon lots 10, 11 and 12 in

the .5th and Gth concessions of ihe Township of Hart, District of Algoma, at two
dollars and fifty cents (.82. -50) per thousand feet bonus.exclusive of the Crown dues of

one dollar (.Si.00) per thousand feet B )ard Measure, upon the suid Messrs. F. B.

Chapin & Co. depositing five thousand dollars (S),000) on account of such bonus,

and giving security for the payment of the remainder of whatever bmus may be
found due when the timber is cut, as well as ('rown dues, and the performance of

such other conditions as the Department may fix,

(Certified), J. LONSDALE CAPREOL,
Asst. Clerk, Executive Council.

The Honourable
The Commissioner of Crown Lands.
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EXHIBIT " F."

Know all men by these presents, that we, Henry Walters of the town of

Linrlsay in the county of Victoria, lumberer, Thomas McConnell of the same
place, hotel-keopcr, and George Thompson of the same place, lumberer, are

respectively held and tiimly bound to our Sovereign Lady the Queen, her heirs

and successors, in the several sums following, that is to say:—The said Henry
Walters in the sum of t^n thousand dollars ; the said Thomas McConnell in the

sum of five thousand dollars : and the pai«l George Thompson in the further sum
of five thousand dollars, lawful money of Canada, to be paid to our Sovereign

Lady the Queen, Her heirs and successors, for which payment well and truly to

be made we bind ouiselves severally and respectively and not each for the other,

and our respective heirs, executors and adaiinistratois firmly by these presents.

Sealed with our seals and dated this thirtieth day of October, 1S91.

Whercfis the Department of Crown Lands for Ontario has by advertisement

©ailed for tenders for the right to cut the burnt pine timber at Spanish River in

the district of Algoma, and whereas the said Hen)y Walters has made a tender

therefor of two dollars and seventeen cents per thousand feet Board Measure

bonus, over and above the dues provided by the Crown Timber Regulations, and

the said tender has been accepted";

Now the condition of this obligation is such that if the said Henry Walters

shall during: the ensuing seascm of 1891-02 cut three-fourths of the burnt timber

in the locality aforesaid in accordance with the terms of said advertisement and

of his said tender, and put the same in the water, and shall during the following

lumber-ng season cut and put in the water the remaining one-fourth of the timber,

and well and truly pay the full amount of ihe bonus calculated upon the footing

of the tinder aforesaid, that is to say, n]ion all saw-logs two dollars and seventeen

cents per thousand fe^t Board Measure, and ui)on square or waney pine timber the

equivalent of two d dlars and seventeen cents per thousand feet Board Measure,

together with the Crown dues as provided by the Crown Timber Regulations, and

in case square timler or waney board timber is manufactured from said timber

shall also pay dues thereon at the rate of two cents per cubic foot, and shall pay

all other lawful and proper charges that may be imposed thereon or in connection

therewith, such pa\ ments to be made in manner and at the times following, that

is to SMy :— On or belbre the first day of December next after the timber is cut,

or in case it is desired to ship or export out of the Province any pa^rt thereof or

. of the manuTactured product thereof before said day, then payment of the proper

proportion of bonus and dues upon such part to be made at the time required by

the Department and before such shipment or exportation ; and shall properly and

without waste and according to the directions of the Department of Crown Lands

or its agents or officers appointed to supervise his operations, cut and manufac-

ture into square tiud)er or saw logs all the burnt timber suitable for such pur-

pose, and make true measurements thereof and return the same to the Department

or its agents under oath in the manner and upon the forms prescribed by the

Crown Timber R gnlations, and generally duly and faithfully observe all direc-

tions and instructions of the Department of Crown Lands, then this obligation to

be void, otherwise to be and remain in full force and virtue.

It is agreed that the Crown shall have the same right of seizure and sale for

the bonus or any unpaid portion thereof as it has or shall or may have for the
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Crown (lues, and the givinor or accept mce of this bond shall in no wise waive or

prejudice the ri^ht of the Crown to seize or sell for the said dues.

Signed, sealed and delivered
)

H.WALTERS, [Seal.]

in presence of 1 THOS. McCONNELL, [.Seal.]

Hugh O'Leary. J GEO. S. THOMPSON. [Seal]

CountV of Victoria,

)

to Wit

:

f

I, Huj^h O'Leary of the town of Lindsaj^ in t'le county of Victoria, solicitor,

make oath and say :

—

1. Iain the person whose name is subscribed to the annexed bond as the
attesting witness to the execution thereof, -ind the signituie Hugh L^ary set

and subscribed thereto, as such attesting witness is of my proper lumdwi iting.

2. I was pi-esent and did see the said bond duly signed and executed by the
several parties thereto.

3. I am well acquainted with all the said parties.

Sworn before me at the town of Lindsay in^

tlie countv of Victoria this 30th day ol

October, 1891. V HUGH O'LEARY.
H. B. Dean,

A Corannssioner.

Countv of Mctoria,

To Wit:

I, Thomas McCounell, one of the sureties in the annexed bond named, make
oath and say :

—

1. I am sei.sed and pos.se.ssed to my own use of real and personal estate in
the Province of Ontario of the actual value ot hve thousand dollars over and
above all charges and incumbrances atiecting the same.

2. I am worth live thousand dollars over and above my just debts.

Sworn before me at the town of Lindsay in~

the count}^ of Victoria this 30Lh day of

October, 189L } THoS. McCONNELL.
Hugh O'Leary,

A Commissioner.

Countv of Victoria, \

to Wit

:

j

1, Geo. S. Thompson, one of the sureties in the annexed bond named, make
oath an<l say :

—

1 I an^ .seised and possessed to my own use of real and personal estate in
the Province of Ontario of the actual value of five thousand dollars over and
above all charges and incumbrances affecting the same.

2. I am worth five thousand dollais over and above my just debts.

Sworn before me at the town of Lindsay\
in the county of Victoria this 30th I

day of October, ] SOL I GEO. S. THOMPSON.
Hugh O'Lfary,

|A Commissioner./

29



55 Victoria. Sessional Papers (No. 84). A. 1892

Know all men by these presents that we, Robert Booth of the town of Pem-
broke in the county of Renfrew, lumberer ; John R. Booth of the city of Ottawa
in the county of Carleton, lumberer ; and Thomas Hale of the town of Pembroke
aforesaid, lumberer, are respectively held and Hrmly bound to our Sovereign Lady
the Queen, her heirs and successors, in the several sums following, that is to say :

—

The said Robert Booth in the sum of ten thousand dollars ; the said John R.
Booth in the sum of five thousand dollars ; and the said Thomas Hale in the fur-

ther sum of five thousand dollars, lawful money of Canada, to be paid to our
Sovereign Lady the Queen, Her heirs and successors, for which payment well and
truly to be made we bini ourselves severally and respectively and not each for

the other, and our respective heirs, executors and administrators firmly by these
presents.

Sealed with our seals and dated this fifth day of November, 1891,

Whereas the Department of Crown Lau'ls for Ontario has by advertisement
ci\lled for tenders for the right to cut the burnt pine timber at Cat Lake in the

district of Algoraa, and whereas the said Robert Bo(;th has made a tender there-

for of four dollars per thousand feet B )ard Measure bonus over and above the

dues provided by the Crown Timber Regulations, and the said tender has been
accepted

;

Now the condition of this obligation is such that if the said Robert Booth
shall during the ensuing sea^^on of 18'Jl-02 cut three-fourths of the burnt timber
in the locality aforesaid in accordance with the terms of said advertisement and
of his tender, and put the same in the water, and shall during the following

lumbering season cut and put in the water the remaining one-fourth of the tim-

ber, and well and truly pay the full amount of the bonus calculated upon the

footing of the tender aforesaid, that is to say, upon all saw-logs four dollars per

thousand feet Board Measure and upon square or waney pine timber the equiva-

lent of four dollars per thousand feet B^nird Measure, together with the Crown
dues as provided by the Crown Timber Regulations, and in case square timber or

waney board timber is manufactured from siid timber shall also pay dues thei eon

at the rate of two cents per cubic foot, anl shall pay all other lawful and proper

charges that may be imposed thereon or in connection therewith, such payments
to be made in manner and at the times following, that is to say, on or before the

first day of December next after the timber is cut, or in case it is desired to ship

or export out of the Province any part thereof or of the manufactured product

thereof before said day, then payment of the proper proportion of bonus and dues

upon such part to be made at the time required by the Department and before

such shipment or exportation ; and shall properly and without waste and accord-

ing to the directions of the Crown Lands or its agents or officers apyjointed to

supervise his operations, cut and manufacture into square timber or saw-logs all

the burnt timber suitable for such purpose and make true measurements thereof

and return the same to the Department or its agents under oath in the manner
and upon the forms prescribed by the Crown Timber Regulations and generally

duly and faithfully observe all directions and instructions of the Department of

Crown Lands, then this obligation to be void, otherwise to be and remain in full

force and virtue.

It is aofreed that the Crown shall have the same right of seizure and sale for

the bonus or any unpaid portion thereof as it has or shall or may have for the

Crown dues, and the giving or acceptance of this bond shall in no wise waive or

prejudice the right of the Crown to seize or sell for the said dues.

Signed, sealed and delivered
)

ROBT. BOOTH, [Seal]

in the presence of V J. R. BOOTH, [Seal.]

W. Anderson, j THOS. HALE. [Seal.]
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County of

To Wit 1
I, W. Anderson, of the city of Ottawa, in the county of Carleton, book-

keeper, make oath and say :

—

1. I am the person whose name is subscribed to the annexed bond as the
attestinoj witness to the execution thereof, and the signature " W. Anderson " set

and subscribed thereto as such attesting witness is of my proper handwriting.

2. I was prei^ent and did see the said bond duly signed and executed b^^ the
several parties thereto.

3. I am well acquainted with all the said parties.

Sworn before me at the city of Ottawa,\
in the county of Carleton this 5th

|

day of November, 1891. } W.ANDERSON.
W. Greene,

[Seal.] A Notary Public./

County of
, )

To Wit

:

I

I, John R. Booth, one of the sureties in the annexed bond, make oath and
say:—

1. I am seised and possessed to my own use of real and personal estate in the
Province of Ontario of the actual value of five thousand dollars over and above
all chnrges and incumbiances affecting the same.

2. I am worth five thousand dollars over and above my just debts.

Sworn before me at the city of Ottawa,^

in the county of Carleton tiiis .5th

day of November, 1891. y J. R. BOOTH.
W. Grkene,

[Seal.] A Notary Public.

County of
,

)

To Wit

:

j"

I, Thomas Hale, one of the sureties in the annexed bond, make oath and say:

—

1. I am seised and possessed to my own use of real and personal estate in the
Province of Ontario of the actunl value of iive thousand dollars over and above
all charges and incumbrances affecting the rame.

2. I am worth five thousand dollars over and above my just debts.

Sworn before me at the city of Ottawa
in the county of Carleton this 5th

day of November, 1891. V THOS. HALE.
.TonN Chiustie,

A Notary Public,
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Know all men by these Presents, that we, Thomas Ilale, of the town of Pem-
broke, in the county of Renfrew, lumberer, and John R. Booth, of tlie citv of
Ottawa, in the county of C irleton, lumberer, hereafter known as and called Hale
and Booth, aie jointly and severally held and firm'y bound to onr Sovereign lady
the Queen, Her heirs and successors, in the penal sum of one hundred and two
thousand dollars lawful money of Canada, to be paid to our Sovereign lady the
Queen, Her heirs and successors, for which payment well and truly to be raa<le we
bind ourselves jointly and severally, and our heirs, executors, and administra-
tors firmly by these presents.

Sealed with our Seals, and dated this sixth day of November, 1891.

Whereas the Commissioner of Crown Lands for Ontario has, by advertise-

ment, called for tenders for the right to cut the burnt and green pine timber on
projected berth number 66 and that part of berth number 65 lyinor north of Ver-

million River, in the district of Algoma ; and whereas the said Hale and Booth
have made a tender theretor of one hundred and two dollars an 1 fifty cents per
thousand cubic feet for wliite pine square and waney timber, and one dollar and
sixty-five cents per thousind feet Boirtl Measure for saw-logs over and above the

dues of one dollar per thousan<l feet Board Mea'-ure and twenty-five d hilars per
thousand feet cubic, and the said tender has been accepted ; and whereas the said

Hale and Booth are willing to assume, for the purpose of payment to the said

Commissioner of Crown Lands under the said contract, that there is of said timber

at least 600,000 feet of white pine which can be made or cut into square or waney
timber

;

Now the condition of this obligation is such that if the said Hale and Booth
shall, during the ensuing season of 1891-92, cut three-fourths of the burnt timber
in the locality aforesaid in accordance with the terms of said advertisement and of

their said tender, and put the same in the water; and shall, during the following-

lumbering season, cut ami put in the water the remaining one-fourth of the tim-

ber, and well and truly pay the full amount of the bonus calculated upon the

footing of the tender aforesaid, that is to say :—Upon all saw-logs one dollar and
sixty-five cents per thousand feet Board Measure, and upon white pine square or

waney pine timber one hundred and two dollars and fifty cents per thousand feet

cubic mea-ure, together with the Crown dues as above set lort,h, and in ca^e square

timber or waney board timber is manufactured from said timber, shall also pay
dues thereon at the rate of two and one-half cents per cubic foot, and siiall pay
all other lawful and and proper charges thai may be itn posed thereon or in con-

nection therewith ; such payments to be made in manner and at the times fol-

lowing, that is to say :—on or before the first day of December next after the

timber is cut, or in case it is desired to ship or export out of the Province any
part thereof, or of the manufactured product thereof before the said day, then

payment of the proper proportion of bonus and dues upon sueh part to be made
at the time required ' y the Department, and before such shipment or exportation

;

and shall properly and without waste, and according to the directions of the

Commissioner of Crown Lands or his agents or officers appointed to supervise

their operations, cut and manufacture into square timber or saw-logs all the burnt

timber suitable for such purpose, and make true measurements thereof and return

the same to the Department or its agents, under oath in the manner and upon
the forms prescribed by the Crown Timber Regulations, and geneially, duly and
faithfully observe all directions and instructions of the Commissioner of Crown
Lmds ; and if the said Hale and Booth shall cut of sai I timber and make at least

600,000 cubic feet into square or waney timber, or shall pay the said Commis-
sioner for at least such quantity upon the basis of the said tender {i. e. at the rate
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of one hundred and two dnUars and fifty cents per thousand feet cubic measure), and
so whether there shall he found that quantity of square or wa.ney timber or not

in the said lot of pine the ri:;ht to cut which has been so sold, so as in etf' ct to

guarantee the payment to said Commissioner of a sum at least of $Gl.5U0 for

squaie and waney timber over and above the Crown dues of S25 per thousand

ffct cubic, and over and above the bonus and regulation dues for the timber to be

cut into saw-lot^s, the quantity of which latter is to be determined by Board
Measure.

Then this obligation to be void ; otherwise to be and remain in full force

and vii-tue.

It is agreed that the Crown shall have the same right of seizure and sale for

the bonus, or any unpaid poition thereof, as it has or shall or may have tor the

Crown dues ; and the giving or accepting of this bond shall in no wise waive or

prejudice the right of the Crown to seize or sell for the said dues.

Signed, sealed and deliveied, in the '\

pre.^ence of / THOS. HALE, [Seal.]

(Signed) W. Anderson. ) J. R BOOTH. [Seal.]

Know all men by these Present'*, that we, Charles A. McCool, and A iexander
C. McCool, both of the village of Mattawa, in the district of ivlipissing, lumber-
ers, carr> ing on Vusi?iess umler the n me of McCool Brothers & Co. ; William
Murray of the town of Peml»roke, merchant, and Cornelius Chapmm, of the same
place, merchant, are re-<pectively held and firmly bound to our Sovei^eign lady
the Queen, lier heirs and succes.sors, in the several sums foUowing, that is to say :

—The said McCool Brothers & Co. in the su'm of four thousand dollars, the said

Wm. Murray, in the sum of two thousand dollars, and the said Cornelius Chap-
mm in the further sum of two thou-^and dollars, lawful money of Caua'ia, to be

[•aid to our Sovereign lady the Qujen, Her heirs and successors, for which pay-
ment, well and truly to be made, we bind ourselves severally and respectively

and not each for the other, and our respective heirs, executors and admitustra-
tors firmly by these presents.

Sealed with our Seals, and dated this eleventh day of November, 1(S!)1.

Whereas the Depai-tment of Ci'own Lan<ls for Ontario has, by advertisement^
called for tenders for the right to cut the burnt pine timber in the townships of
Hess and Moncricff, in the district of Algoma ; and whereas the said McCool
Brothers & Co. have made a tender therefor of one dollar and forty-one cents per
thousand foot Board Measure bonus over and above the dues provided bv the
Crown Timber Begulations, and the said tender has been accepted

;

Now the condition of this obligation is such that if the said McCool Brotiiers

& Oo. shall, during the ensuing season of 1891-!J2, cut three-fourths of the burnt
timber in the locality aforesaid in accordance with tlie terms of said advertise-
ment and of their said tender, and put the same in the water; and shall, durin »•

the following lumbering season, cut and put in the water the remaining one-fourth
of the timber, and well and truly pay the full amount of the bonus calculated
upon the footing of the tender aforesaid, that is to say:—Upon all sawdogs one
dollar and forty-one cents per thousanii feet Board Measure, and upon st^uare or
waney pine timber the equivalent of one dollar and forty-one cents per thousand
feet Board Measure, together with the Crown dues as provided by the Crown Tim-
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ber Regulations ; and in case square timber or waney board timber is manufac-
tured irom said timber, shall also ]>ay dues thereon at the rate of two cents per
cubic foot, and shall pay all other lawful and proper charges that may be imposed
thereon or in connection therewith ; such payments to be made in manner and at

the time following, that is to say:—On or before the tirst day of December next
after the timber is cut, or in case it is desired to ship or export out of the Pro-

vince any part thereof or of the manufactured proiJuct thereof before said day,

then payment of the proper proportion of bonus and dues upon such put to b^
made at the time required by the Department, and before such shipment or ex-

portation ; and shall properly and without waste, and according to the directions

of the Department of Crown Lands, or its agents ov officers appointed to super-

vise their operations, cut and manufacture into square timber or saw-logs all the

burnt timber suitable for such purpose, and make true measurements thereof and
return the same to the Department or its agents under oath, in the manner and
upon the forms presciibed by the Crown Timber Regulations, and generally, duly
and faithfully observe all directions and instructions of the Department of Crown
Lands.

Then this obligation to be void ; otherwise to be and remain in full force and
virtue

It is agreed that the Crown shall have the same right of seizure and sale for

the bonus or any unpaid portion thereof, as it has or shall or may have for the

Crown dues ; and the giving or acceptance of this bond shall in no wise waive or

prejudice the right of the Crown to seize or sell for the said dues.

Signed, sealed and delivered in

presence of

Jos. BOURKE.

C. A. McCOOL, [Seal.]

A. C. McCOOL, [Seal]

WILLIAM MURRAY, [Seal.]

CORNELIUS CHAPMAN. [Seal.]

L I am the person whose name is subscribed to the annexed bond, and the

attesting witness to the execution thereof, and the signature, Henry White, set

and sub.bcribed thereto as such attesting witness is of my proper hand-writing.

2. I was present and did see the said bond signed and executed Viy Charles

A. McCool and Alexander C McCool, two of the said parties thereto.

3. I am well acquainted with the said parties.

Sworn before me at the Township of

Cartier, in the District of Algoma,
this thirteenth day of November,
1891.

Frank Norris, J. P.

HENRY WHITE.

County of Renfrew,

To Wit:

I, Joseph Bourke of the Town of Pembroke in the County of Renfcew
" Book-keeper" make oath and say :

1. I am the person whose name is subscribed to the annexeil bond as the

attesting witness to the execution thereof and the signature Josejih Bourke, set

and subscribed thereto as such attesting witness is of my proper handwriting.
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2. I was present and did see the said bond duly signed and executed by
William Murray and Cornelius Chapman, two < f the said parties thereto.

3. I am well acquainted with all the said parties.

Sworn before me at the Town of Pembroke
in the County of Renfrew this 11th

day of November, 1891. \
• JOSEPH BOURKE.

J. G. FORGIE,
A Commissioner, etc.

County of Renfrew, [
To Wit

:

j

I, W^illiam Murray, one of the sureties in the annexed bond named make
oath and say :

1. I am seised and possessed to my own use of real and personal estate in

the Province of Ontario to the actual value of two thousand dollars over and
above all charges and incumbrances atfectinor the same.

2. I am worth two thousand dollars over and above my just debts.

Sworn before me at the Town of Peniljroke \

in the Couitty of Renfrew, this 11th I

day of November, 1N91. V WM. MURRAY.
D. O'Mkara,

jA Commissioner in H. C. J. J

County of Renfrew, |
To Wit

:

j

1, Cornelius Chapman, one of the sureties in the annexed bond named, make
oath and sav :

1. I am seised and pcssessed to my own use of real and personal estate in

the Province of Ontario to the actual value of two thousand dollars over and
above all charges and incumbrances affecting the same

2. I am worth two thousand dollars over and above my just debt^.

Sworn before me at the Town of Pembroke x

in the County of Renfrew, this 11th' I

day of November, IbOl. I CORNELIUS CHAPMAN.
D. O'Meara,

jA Commissioner H. C. J. ,'

Toronto. November 16th, 1891.

Sir,—This Department, as you are aware, recently, under tender awarded
the right to cut the pine timber damaged by fire during the past summer in cer-
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tain localities in the Districts of Alg^oma and Nipissinof. The localities where
this timber is situated, the estimated quintities in feet Board Measure, and the
parties to whm the right to cut was awarded are as under :

Spanish River and Township of Craig 13,500,001 ft. B M , Henry Walters, Lindsay.
Lake Onapi ig. north and we^^t 18,000,000 ft. B .VI., Kale and Booth, Ottawa.
Lake Ouapiug, south and ea^t 11,00),001 ft. H.Vi.,)„ , , ,, , ,.

green timber.... 2,030,000ft. B.M,/"'''®^"'* ''""'*^'^"*^»-

Cat Lake 5,0 lO.OOii ft. B.M, Robert Booth, Pembroke.
Townshiijs of Hess and Moncrieflf 3,500,000 ft. B. \I., McCool Brothers, Mattawa.
Berth (>li and thit part of Berth 65, north of

Vermillion River 32,500,000 ft. B.AL, Hale and Booth, Ottawa.

Making in all a total estimated quantity of 85,500,030 ft. B. M., sold under tender.

In view of the fact that the bonus is payable on the quantities cut, and that
tliree-fourths of the estimated quanity of timber should be cut this winrer, the
Department has concluded that it will require to have at" least two skilled Forest
Rangers upon tlie ground to look after its interests and protect the public, and an
assistant to aid them in makiuLT measure uients, etc. As you were one of the
Rangers who made the explorations and estimates of this timber prior to its

being offered for s ile, you are necessarily familiar with the localities, the boun-
daries, the situation of the burnt timber on the ground, etc , and as your lumber-
ing experience qualifies you to look after the cutting and measurements, you
have been selecterl by the Department as one of the H-angers to re|)re.sent it upon
the ground, leaving another to be named later on. Mr. h\ Sincld of Sudbury
has been selectetl as assistant and requested t > report to you there at once. I

have therefore to request that immediately upon receipt of these instructions,

you will proceed to tuke charge of the operations enumemted with respect to

burnt timber in that country, selecting as your headquarters the point which
may appear to be most convenient to give you an oversight of the whole work.

With respect to the localities and the conditions of the cutting, in or^V^r that

v>)u may be perfectly familiar theiowith, you are sent; (I) notices calling for

temlers for the right to cut this timber; (2) plans or sketches showing apjjroxi-

mately the territory on which the timber is ; and (3) copies ot the l)onds given

by each of the oarties. By the first you will see the quantities, the situation,

and the general conditions under which the cutting is to proceed ; by the second,

the localities or areas where the timber is situated in a general way,—for the

sketches or plans do not ])urport to be prepared fiom actual .-siirvey or to be bind-

iti'»- on the De|)artment as to boun laries, but merelv as indicating approximately

the position of the difierent quantities of da uaged timber. From t.'ie copies of

the b'»n<ls you will get the specific c mditions att iched to the permission to cut

in each particular case, which were indicated in the notices calling for tenders in

a geneial way only.

In instructing you as to how the cutting shall proceed, I have to impress

upon you the necessity for seeing that the cutting is eonfineil to the area in-

tended and to the timber damaged by fire, except as hereinafter stated. So far

as the boumlaries of the damaged timber are concerne<l, there would not seem to

be much difficulty, as in some cises the bouudaries are mtural, while in others it

is reported there is no timber in the vicinity ; with the exeeptiou of the timber

at Cat Lake, where you will have to be very cautious, you miy not have much
trouble. Your knowledge of the locilities, etc., it is expected, will enible you to

keCj) the operators in the proper b )Uiids, but should it appeir to you to be neces-

sarv, in order to prevent ti"espiss or misun lers*".an ling, to define a b)uniliry or

produce aline or lines up >n the ground, you will at once report your views to the

Uepartment so that the matier may be promptly considered. The Department
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leaves with you the responsibility for seeing that all parties are kept within

their proper boun<]s, cut only the timber that is intended to be cut, and generally

that its intentions and instiuctions are tully carried out.

With respect to the mode in which the timber shall be cut, you will observe

that the cutting is to be confiued to (I) timber damaged by Hre
; (2) green timber

scattered through the burnt so as to be impossible of SP|)aration ; and (o) such

small bunches of green timber as would be of no value if left there. But should

there be any considerable quantity of green pine in one block untouched by fire

in any of the h^calities where cutting is going on, before you allow it to be cut

you will repoi tall the facts to the Department, particularly the estimated quan-

tity, wheie it is situated, and if in y"ur opinion it could be left without danger

of disti'uetion by tire ; bearing in mind that any bunch of tiuiber that would be

left there ^urrounded by the debris incident ti the cutting of the burnt timber

would be in a very exposed position. There are two cases in which the green

pine is to be pennitted to be cut, viz., two millions of feet south and east of

Onaping Lake (which is delineated on the sketch of that country); and two
niillinns and a half on part of Berth 6') and Berth 06, which wei'e offered with

the burnt timber and which the parties purchased the right to cut. It may be

observed, with respec' to pirfc of Berth 03 and Berth 66 that they have
acquired the right to cut all the timber on these areas.

In directing tlie manufacture of this timber you will require to see that

there is no waste, and that the parties take out what is capable of being made
into either square timber or saw-logs of a fair merchantable quality. You will

also require to watch that logs are not left in the trees froui which square or

waney timber is m ide,— it being t'le practice in some localities to leave one or

more fair saw-logs in a tree after the creaui of it is taken in the^hape of square

or Doard timber. You are not of course expected to be unreasonable or to force

them to take timber which is unmerchantable and which could only be taken
out at a loss. At the same time you must not for one moment lose sight of the

necessity for preventing waste, and of seeing that they do not run over the terri-

tory', jtist taking out what suits their purpose, and leaving the rest upon the

ground to rot.

With respect to the measurements and returns, you have been supplied with
certain books of record, one of which you will hand to every shanty foreman or

jobber operating in any of this burnt timber, and you will insist upon its being

correcti}' kept, the entries of the cutting, skidding and hauling of the timber

-and logs being entered each day by the clerk or other person whose duty it is to

keep sucii records. When you visit the shanty or operation you will inspect

this book, and foot up the entries in it, so as to see the number of logs cut,

skidded and hauled each time you visit, an I you will sign your name, with the

date. This will enable you to keep trace of the progress of the work between
your visits. And at the end of the season you will have this book sworn to,

and send it in with the returns of the operation in which it is kept. Should
anybody decline to keep this book, you will report the fact to the Department
and ask for instructions.

It will be necessary for you or your associates to visit the different shanties

frequently, in fact you should be moving about from one to another all the time,

so as to be thoroughly conversant with the progress of each operation.

You should make sample measurements to such an extent as will give you
a fair idea of what the probable average of the logs would be, and then by re-

ferring to the culler's account of measurements and producing an average accord-

ing to his scale, you will be able to arrive at a conclusion as to whether he is

giving a fair measurement or not. I would emphasize the necessity for your
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being very careful to see that a fair measurement is li li, as this is the first time
in which the bonns is being paid upon the output, and there will be a greater

incentive to an unfair measurement than there has been before. But as I have
already stated, if you will make pretty full sample measurement in each opera-

tion, and compare the same with the culler's measurements, you will be able to

satisfy yourself as to the accuracy or fairness with wliich the culler is per-

forming his duty. Should you come to the conclusion that he is not measuring
fairly, then it will be your duty to make further sample measurements, even to

the extent to measuring the whole operation should there seem to be no other

way of getting at what may be considered a fair and full measurement of the

merchantable lumber in the logs Should a case arise where you think there is

fraud being piacticcd, whether in respect to the count of pieces or measurements,
audit is necessary to make careful count or fnl'er sample measurements, you
had better report the facts to the Department, and should you require further

assistance, ask for it.

1 have also to state for your information that it has been fouud in other

localities there is a disposition to cull logs having a small percentage of good
lumber in them, culls, and not return them, while at the same time they are put

in the stream and driven. The Department h.is always takeii the ground, and

said to these parties that while it does not expect to obtain a return of any
greater quantity than what is actually merchantable in any saw-log, it must con-

clude that if a log is watered and driven there is a proportion of merchantable

timber in it, and that proportion—whatever it may be— inust h • measured and
returned. Therefore when it is found that logs are watered in excels of those

retin-ned, and no measurement given of them, they are averaged at the average

of the shanty in which they may have been cut, and charged to the account of

the firm for the purpose of collection of duty. This sometimes causes a good

deal of dissatisfaction, and in order that there may be no misun ierstanding in

these pai-ticular oj^erations, you will warn the agents, foremen and cullers that

all logs cut must be accounted for, and that all logs watered and intended to be

driven must be measured for what good lumber is in them. If the culler will

give the number of pieces measured and accepted by him, and the number of

pieces rejected jis wholly worthless, these two quantities added together should

equal the total output and should agree with the tigures of the cutting in the

book of record If they do not, the discrepancy— if krge—should become a

matter of enquiry and be accounted for in some satisfactory way.

It is sometimes found in shanties that there is a disp 'sition on the part of

the men to resort to what is kuo^^"n as " banking," whicii is alluded to in the

notice on the front page of the books of record furnished, and when discrepancies

are f(mnd between the number of pieces cut and the numbei- of pieces returned

for dutj^ it is attempted to explain the difference by saying that there was
banking going on in the shanty, that the men returned more logs than they cut,

or that they were ignorant, or some such excuse. It is impossible however for

the Department to entertain pleas of this kind. The duty devoh^es upon the

operator of employing competent men, and of keeping such supervision of the

workm^^n enga^^ed as will prevent any carelessness or fraud, and the Department
• must insist upon the operators takir.g the responsibility in such matters.

It is of course presumed that all foremen, agents, cullers, etc, will afford you

every information and permit free and unrestricted access to their records of

accounts or measurements, as they are legally bound to do. Should any person

decline to do this, or a disposition be noticed to conceal information, j^ou will at

once report the facts to the Department, with the name of the firm, and foreman

or culler, and full particulars of the case.
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As you are no doubt aware, since tbe passiiiof of the Ontario Cullers' Act, it

is recjuiied that persons making measurements of leg's shall l)e duly licensed by
the Commissioner of Crown Lan<ls, and you will see that the callers who are

employed to make mea=^ui'ements of this timber are duly licensed, as the Depart-

ment will not allow unauthorised persons to measure timber cut upon Ciown
Lands.

You and your associates will keep diaries, in which you will enter your
movements from day to day, and return them with your accounts at the end of

the season.

Your remuneration will bp five dollars per diem, exclu'^ive of Sundays, out

of which you will be expected to defray all your travelling and other expenses.

A cheque for 8100 is herewith, together with duplicate receipts lor signature

and return to the Department.

Your obedient servant,

(Signed) AUBREY WHITE,
Assistant Commissioner,

Capt. Johx Sullivan,
Sudbury, Ont.

P. S.—The Bonds of Hale and Booth for the Onaping Lake Timber will be

sent to vou in the course of a f w davs.

Know all men by these presents, that we, Thomas Hale of the Town of

Pembroke in the County of Renfrew, lumberer, and John R. Booth, of the City

of Ottawa in the County of Carleton, lumberer, hereafter known as and called

Hale ard Booth, William Anderson of the said City of Ottawa, accountant, and
John Ferguson of the Township of Admaston in the C mnty of Renfrew, Member
of Pailiament, are respectful Iv held and firmly bound to our S )vereiga Lady the

Queen, Her heirs and succe^so s, in the several suras following, tliat is to say,

the said Hale and Booth in the sum of thirty thousand dollars, the siid William
Anderson in the sum of seven thousand five hundred dollars, and the said John
Ferguson in the further sum of seven thousand five hundred dollars, lawful

money of Canada, to be piid to our Sovereign Lady the Queen, Her heirs and
successors, for v/hich payment well and truly to be made we bind ourselves

Keverally and respectively and not each for the other, and our respective heirs,

executors and administrators firmly by these presents.

Sealed with our seals and dated this eighteenth day of November 189L

Whereas, the Departn\ent of Crown Lands for Ontario has by advertisement
called for tenders for tiie right to cut the burnt and green pine timber at Onaping
Lake in the District of Algoni a. And whereas the said Hale and Booth have
made tenders for all the burn*: pine tinuer on all the territory as advertised north
and west of said lake, estimated at eighteen million feet Board Measure, of two
dollars per thousand feet board measure bonus, anl for all the burnt pine timber
on all the territory- as advertised south and east of said lake, estimated at eleven
million feet Board Measure, of two dollars and fifty cents per thousand feet Board
Measure bonus, and for the green pine timber, south and east of siid lake, esti-^

mated at two million feet Board Measure, of two dollars and fifty cents per thousand
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feet Board Measui'e bonu<', the limits and boundaries of which are to be specifi-

cally pointed out by the otiicers or agents of the Department, over and above the
dues provided by the Crown Timber Regulations, and the said tenders have
been accepted.

Now the condition of this obligation is such tliat if the said Hale and Booth
shall during the ensuing season of 1891,-92 cut three-fourths of the Ijurnt timber
in the locality aforesaid in atcordance with the terms of said a<lverti-emeiit and
of their said tenders, and as shall be pointed out by the officers or agents of the
said Department, and put the same in the water, and shall during the following
lumbering season cut an«l put in the water the remaining one-fouith of the
timber and well and truly pay the full amount of the bonus calculated upon the
footing of the tenders aforesaid, that is to say, up >n all saw-logs cut north and
we.st of said lake two dollais })er thousand feet B lard Measure, and upon squai'e

and waney pine timlter the equivalent of two dollars per thousand feet Board
Measure, and upon all saw-logs cut south and east of said lake two dollars and
fifty cents per thousand feet Board Measure, and upon square and waney pine

timber the equivalent of two dollars and tifty cents per thousand feet Board
Measure, together with the crown dues as provided by the Crown Timber Regu-
lations, and incase square timber or waney board timl)er is manufactured from
said timber shall also paj' dues thereon at the rate of two cents per cubic foot

and shall pay all other lawful and proper chai'gcs that may be imposed thereon
or in connection therewith, sueh payments to be made in manner and at the

times following, that is to say, on or before the first day of Deceml^er next alter

the timber is cut, or in case it is desired to ship or export out of the Province any
part thereof, or of the manui'actureil product thereof before said day, then pay-
m(>nt of the proper proportion of bonus and dues upon such part to be made at'

the time required by the Department and b-fore such shipment or exportation
;

and shall properly an<l without waste and according to the directions of the

Department of Crown Lands or its agents or officers appointed to supervise their

operations, cut and manufacture into square timber or saw-logs all the said timber
injured by fire suitable for such purpose and only such green timbei- scattered

through the same as shall be allowed by the Department's agents or ofiieers, and
make true measurements thereof and return the same to the Department or its

agents under oath in the manner and upon the forms prescrilted by the Crown
Timber Regulations, and generally duly and faithfully o'lserve all directions and
instructions of the Department of Crown Lauds, then this obligation to be void,

otherwise to be and remain in lull force and virtue.

It is agreed that the Crown shall have the same right of seizure and sale for

the bonus or anj- unpaid portion thereof as it has or shall or may have for the

Crown dues, and the giving or acceptance of this bond .shall in no wise waive or

prejudice the right of the Crown to seize and sell for the said dues.

Signed, sealed and delivered

\

in presence of

Jos. Flaunt
as to execution by John

Ferguson
;

C. J. Booth
as to execution by J. R Booth

and Wm. Anderson;
Daniel O'Connor

•as to execution by Thos Hale./

>

THOS. HALE, [Seal.]

J. R. BOOTH, [Seal.]

WM. ANDERSON, [Seal.]

JOHN FERGUSON, [Seal]
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County of Carleton,

)

To Wit

:

f

I, Charles Jackson Booth, of the City of Ottawa, in the County of Carleton*

make oath and say :

—

1. I am the person whose name is subscribed to the annexed bond as the

attesting witness to the execution thereof by John Rudolphus Booth and William
Anderson and the signature C. J. Booth, set and subscribed thereto as such
attesting witness is of my proper handwriting.

2. I was present and did see the sai<i bond duly signed and executed by th©
said two parties thereto.

3. I am well acquainted with the said parties.

Sworn before me at the Cit}' of Ottawa in")

the County of Carleton, this 18th day
|

of November, 1S91, y C. J. BOOTH.
John Christie,

|

A Commissioner, etc., Ont. J

County of Carleton )

to Wit

:

I

I, William Anderson, one of the sureties in the annexed bond named, make
oath and say :

1. I am seised and possessed to my own use of real and personal estate in

the Province of Ontario, of the actual value of seven thousand live hundred dol-

lars, over and above all charges and incumbrances affecting the same.

2 I am worth seven thousand five hundred dollars over and above my just

debts.

Sworn before me at the City of Ottawa,

^

in the County of Carleton, this 18th I

day of November, 1891. J'WILLIAM ANDERSON.
John Christie,

A Commissioner./

County of Renfrew, )

To Wit

:

I

I, John Ferguson, one of the sureties in the annexed bond named, make oath

and say :

1. I am seised and possessed to my own use of real and personal estate in

the Province of Ontario, to the actual value of seven thousand five hundred dol-

lars, over and above all charges and encumbrances affecting the same.

2. I am worth seven thousand five hundred dollars over and above my just

debts.

Sworn before me at the Village of Renfrew, \

in the County of Renfrew, this 16th day I

of November, 1891.
' IjOHN FERGUSON.

Harold Jamieson, I

A Commissioner.

y
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Oounty of Renfrew, |
To Wit

:

f

I, Joseph Plaunt, of the Village of Renfrew, in the County of Renfrew,

hotel-keeper, make oath and say :

1. I am the person whose name is subscribed in the annexed bond as the

attesting witness to the execution thereof by John Ferguson, and the signature
" Joseph Plaunt," set and subscribed thereto as such attesting witness, is of ^my
proper handwriting.

2. I was present and did see the said bond executed by John Ferguson, one
of the parties thereto.

3. I am well acquainted with the said party.

Sworn before me at the Village of Renfrew,

\

in the County of Renfrew, this 16th day
|

of November, A.D. 1891. VJOSEPH PLAUNT.
Harold Jamieson,

|

A Commissioner./

District of Algoma,

)

To Wit

:

r

I, Daniel O'Connor, of the Village of Sudbury, in the District of Algoma,

hotel-keeper, make oath and say :

1. I am the person whose name is subscribed in the annexed bond as th«

attesting witness to the execution thereof by Thomas Hale, and the signature

"Daniel O'Connor," set and subscribed thereto as such attesting witness, is of mj
proper handrwiting.

2. I was present and did see the said bond executed by Thomas Hale, one of

the parties thereto.

3. That I am well acquainted with the said party.

Sworn before me at the Village of Sudbury,"

in the District of Nippissing, this 21st

day of November, 1891. )>DANIEL O'CONNOR.
T. J. Ryan,

A Commissioner, etc.

Know all men by these presents that we, William E. Londry, of the Town of

Sault Ste Marie, in the District of Algoma, lumberer, William Henry Plummer,

of the same place, merchant, and Stephen Charles Londry, of the same place,

lumberer, are respectively held and firmly bound to our Sovereign Lady the

Queen, Her heirs and successors, in the several sums following, that is to say :

The said William E. Londry in the sum of one thousand dollars, the said William

Henry Plummer in the sum of five hundred dollars, and the said Stephen Charles

Londry in the further sum of five hundred dollars, lawful money of Canada, to

be paid to our Sovereign Lady the Queen, Her heirs and successors, for which

payment well and truly to be made we bind ourselves severally and respectively

and not each for the other, and our respective heirs, executors and administrator*

firmly by these presents.

Sealed with our seals and dated this twenty-eighth day of November, 1891.
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Whereas the Department of Crown Lands for Ontario has by advertisement
called for tenders for the riijht to cut the burnt pine timber in the township of

Vankouorhnet, in the District of Algoma, and whereas the said William E.

Londry has made a tender therefor of three dollars and five cents per thousand
feet Board Measure, bonus over and above the dues provided by the CrowTi

Timber Regulations, and the said tender has been accepted ;

Now the conditions of this obligation are such that if the said William E.

Londry shall, during the ensuing season of 1891-2, cut three-fourths of the burnt

timber in the locality aforesaid, in accordance with the terms of said advertise-

ment and of hi-^ said tender, and as shall be pointed out by the officers or agents

of the said Depai-tinent, and put the same in the water, and shall, during the fol-

lowing lumbering season, cut and put in the water the remaining one-fourth of

the timber, and well and tiuly pay the full amount of the bonus calculated upon
the footing of the tender aforesaid, that is to say, upon all saw logs three dollars

and five cents per thousand feet Board Measure, and upon square or waney pine

timber the equivalent of three dollars and five cents per thousand feet Board
Measure, together with the Crown dues as provided by the Crown Timber Regu-
lations and in case square timber or waney board timber is manufactured from
said timber shall also pay dues thereon at the rate of two cents per cubic foot,

and shall pay all other lawful and proper charges that may be imposed thereon

or in connection therewith, such payments to be made in manner and at th«

times following, that is to sa}^ on or before the first day of December next after

the timber is cut, or in case it is desired to ship or export out of the Provinca
any part thereof or of the manufactured product thereof before said day, then
payment of the proper proportion of bonus and dues upon such part to be made
at the time required by the Department and before such shipment or exportation,

and shall properly and without waste, and according to the directions of the

Department of Crown Lands or its agents or officers appointed to supervise his

operations, cut and manufacture into squire timber or saw logs all the burnt
timber suitable for such purpose, and make true measurements thereof and return

the same to the De|)artment or itj agents under oath, in the minner and upon
the forms prescribed by the Crown Timber Regulations, and generally duly and
faithfully observe all directions and instructions of the Department of Crown
Lands

;

Then this obligation to be void, otherwise to be and remain in full force and
virtue.

It is agreed that the Crown shall have the same riorht of seizure and sale for

the bonus or any unpaid portion thereof as it has, or shall, or may have, for the
Crown dues, and the givinor or acceptance of this bond shall in no wise waive or

prejudice the right of the Crown to seize or sell for the said dues.

Signed, sealed and delivered ^ WILLI.\M E. LONDRY, [Seal.]

in the presence of ( per hisattornev, Lorenzo Londrv.
John Mackintosh.

(
W. H. PLUMMER, ^ [Seal.]

) STEPHEN C. LONDRY. [Seal.]
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County of-

To Wit: j

I, John Mackintosh, of the Town of Sault Ste. Marie, in the District of Algoma,
make oath and hay :

1. I am the person whose name is subscribed to the annexed bond as the

attesting witness to the execution thereof, and the sigrnature, John Mackintosh, set

and subscribed thereto, is of my proper handwriting.

2. I was present and did see the said bond duly signed and executed by the

several parties thereto.

3.
' I am well acquainted with all the said parties.

Sworn before me at the Town of Sault^

Ste. Marie, in the District of Algoma,
this twenty-eighth day of November, } JOHN MACKINTOSH.
1891.

P. C. Campbell, J. P..

County of )

To Wit: I

I, William Henry Plummer, one of the sureties in the annexed bond named,
make oath and say :

1. I am seised and possessed to my own use of real and personal estate in the

Province of Ontario, to the actual value of five hundred dollars over and above all

charges and incumbrances affecting the same.

2. I am worth five hundred dollars o\'er and above my just debts.

Sworn before me at the Town of Sault\

Ste. Marie, in the District of Algoma, I

this twenty-eighth day of November, V W. H. PLUMMER.
1891.

\JP. C. Campbell, J. P.

County of-

To Wit : j

I, Stephen Charles Londry, one of the sureties in the annexed bond named'
make oath and say :

1. I am seised and possessed to my own use of real and personal estate in the

Province of Ontario, to the actual value of five hundred dollars over and above all

charges and incumbrances affecting the same.

2. I am worth five hundred dollars over and above my just debts.

Sworn before me at the Town of Sault^

Ste. Marie, in the District of Algoma,
this twenty-eighth day of November, V STEPHEN C. LONDRY.
1891.

P. C. Campbell, J. P
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Know all men by these presents that we Thomas O'Xeil, of the town of

Litidsav, in the county of Victoria, hunberer ; Archibald Campbell of the same

place, merchant ; and William H. Simpson of the same place, hotel-keeper; are

respectively held and firmly bound to our Sovereign Lady the Queen, Ker heirs

and successors, in the several sums following, that is to say :—The said Thomas

O'Neil. in the sum oft-vo thousand dollars ; the said Archibald Campbell, in the

sum of one thou^iand dollars ; and the said William H. Simpson in thefurthei- sum

of on- thousand dollars, lawful money of Canada, to be paid to our Sovereign Lady

the Queei), Her heirs and successors, for which payment well and truly to be

made, we bind ourselves severally and respectively, and not each for theother,and

our respective heii-s, executors and administrators, firmly by these presents.

Sealed with our seals and dated this thirtieth day of November, 1891.

Whereas, the Department of Crown Lands foi- Ontario, has. by a Ivertisemenb

called fi)r tenders for the right to cut the burnt pine timber at Bisotasing Lake.

in the District of Algoma, and wherea.s the said Thomas O'Neil has ma le atender

therefor of one dollar and fifty -seven cents per thousand feet Board Measure

bonus, over and above the dues provided by the Crown Timber Regulations, and

the said tender has been accepted
;

Now the condition of this obligation is such that if the said Thomas O'Neil

shall, during the ensuing season of 1891-92, cut three-fourths of the burnt timber

in the locality aforesaid, in ace n'dance with the terms of said advertisement, and

of his saiil tender, and as shall be pointed out by the officers or agents of the said

Department, and put the same in ihe water,and .shall during the following lumbering

season cut and put in the water the remaining one-fourth of the timber, and well

and truly pay the full amount of the bonus calculated upon the footing of the ten-

der aforesaid, that is to say :—Upon all saw logs one dollar and fifty-seven cents

per thousand feet Board Measure, and upon square or waney pine timber the

equivrilent "f m-i lollar and fifty-seven cents per thousin 1 feet B j ird M-'asure,

together with the Ciown dues as providcl by the Crown Timber Regulations, and
in case square timber or waney board timber is manufactured from said timber,

shall also pay dues thereon au the rate of two cents per cubic foot, and shall pay
all other lawful and proper charges that may be imposed thereon or in connection
therewith, such pi; ments to be made in manne.' and at the times following, that
is t*"* say : On or lie ore the first day of Decembr next, after the timber is cut, or
in ease it is desired to ship or export out of the Province any pirt thereof, or of

the urinufactured product thereof, before .said day, then payment of the proper
proportion of bonus au'i dues upon such part to b^ made at the time required by
the Department, and betore such shipment or exportation ; and shafl pnjperly ;tnd

without waste, and according to the directions of the Department of Crown Lands
or its agents or officers appointed to supervise his operations, cut and manufacture
into sipiar.j timb-f <r sawltgs all the burnt timber suitable for such purpose, and
make true measurements thereof and return the same to the Department, or its

jigents, under oath, in the manner and upon the forms prescribed by the Crown
Timber Regulations, and generally, duly and faithfully observe all directions and
instructions of the Department of Crown Lands, then this obligation to be void,
(jfierwise to be ati 1 remiin in full force and virtue.

It is agreed thac the Crown shall have the same right of seizure and sale for
the bonus or any vmpaid portion thereof, 'as it has, or shall, or may have for the
Crown dues, and the giving or acceptance of this bond shall in no wise waive (u*

prejudice the right of the Crown to seize or sell for the said dues.

Signed, sealed and delivered^ THOMAS O'NEIL. [Seal.]

in presence of
^ A. CAMPBELL. [Seal.]

Hugh () Leaky, j W.H.SIMPSON. [Seal.]
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County of Victoria, )

to Wit: I

T, Hugh O'Leary, of the Town of Lindsay, in the County of Victoria, solicitor,

make oath and say :

1. I am the person whose name is subscribed to the annexed bond, as the
attesting witness to the execution thereof, and the signature, Hugh O'Leary, set
and subscribed thereto as such attesting witness, is of my proper handwriting.

2. I was present and did see the said bond duly signed and executed by the
several parties thereto.

3. I am well acquainted with all the said parties.

Sworn before me at the town oi" Lin(lsay,\

in the county of Victoria, this 30th I

day of November, 189L V HUGH O'LEARY.
R. S. Porter, 1

A Commissioner.-^

County of Victoria, )

To Wit: I

I, Archibald Campbell, one of the sureties in the annexed bond named, make
oath and say

:

1. I am seised and possessed to my own use of real and personal estate in the

Province of Ontario, of the actual value of one thousand dollars over and above all

charges and incumbrances affecting the same.

'2. 1 am worth one thousand dollars over and abi)ve my just <lebts.

Sworn before me at the town of Lindsay,''

in the county of Victoria, this 30th

day of November, 1891. > A. CAMPBELL.
Hugh O'Leaky,

A Commissioner.

County of Victoria, )

To Wit: I

I, William Heniy Simpson, one of the sureties in the annexed bond named
make oath and say :

1. I am seised and possessed to my own use of real and personal estate in the

Province of Ontario, of the actual value of one thousand dollars over and above all

charges and incumbrances affecting the same.

2. I am worth one thousand dollars over and above my just debts.

Sworn before me at the town of Lindsay,

\

in the county of Victoria, this 30th I

day of November, 1891. V W. H. SLMPSON.
Hugh O'Leary,

jA Commissioner, y
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RETURN
To an x\ddress to His Honour the Lieutenant-Governor, passed by

the Legislative Assembly on the 4th day of March, 1892, praying

that he will cause to be laid before this House a copy of the

Order-in- Council for the sale and transfer of the Dundas and
Waterloo Macadamized Road, and of all reports on which said

Order-in-Council was based, and for a statement in detail of the

receipts by the Province from the said road.

Presented to the Legislative Assembly,

By Command,

J. M. GIBSON,

Secretary.

Provincial Secretary's Office,

Toronto, March 29th, 1892.

lt<5]

{Mr. Meredith).
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Keturk of a copy of the Order-in-Coimcil and of the report on which the same was based

for the sale and transfer of the Dundas and Waterloo Macadamized Road and
statement of receipts from the said road.

SCHEDULE.

1892. Page.

Jan. 28. Order-in-Council 3

'• Report, Hon. E. Harcourt 4

Statement of Receipts 4
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RETURN.

COPY OF AK ORDER-l^^ COUNCIL APPROVED BY HIS HONOUR THE
LIEUTEKANT-GOVEENOR THE •28TH DAY OF JANUARY, A. D. 1892.

The Committee of Council have had under consideration the report of the Honour-

able the Treasurer, dated 28th January, 1892, wherein he states, that the municipalities

of the townships of Beverly, West Flamboro, and North Dumfries and the towns of

Dundas and Gait have agreed to purchase " The Dundas and Waterloo Macadamized

Road " from the Go'-'ernment for the sum of seven thousand five hundred dollars (87,500)

payable in three equal annual instalments, paying as their respective shares of said pur-

chase money the following sums, viz. :

—

The township of Beverly 82,100 00

The township of West Flamboro 2,100 00

The township of North Dumfries 800 00

The town of Gait 1,350 00

The town of Dundas 1,150 00

87,500 00

The first of such instalments to become due and payable on the first day of January,

1893, together with interest thereon at four per cent, from the first day of January, 1892,

payable annually in each and every year until the whole sum of seven thousand five

hundred dollars "(87,500) shall be fully paid. The Treasurer recommends that the offer

of the said municipalities be accepted, and that the necessary instrument be prepared to

carry the same into eS"ect, containing the following conditions :

—

(1) Each municipality to maintain that portion of the said road lying within its

limits.

(2) The town of Dundas to maintain that portion of said road from its western

limits to the west side of the toll-gate on the mountain and have the said toll-gate and

the land attached thereto as its property.

(3) The town of Gait to be answerable for the maintenance, etc., of that portion of

the said road lying between the toll-gate in the township of North Dumfries, adjoining

the said town of Gait, north-west to the limits of the municipality of the town of Gait,

and that portion of the said road from the toll-gate west to the limits of the said town

of Gait.

(4) The said road to be maintained for all time as a free road, and that no toll or

charge be made to the public for travelling thereon.

The Committee advise that the agreement of the said municipalities to purchase the

said road be accepted, subject to the same being legalized and confirmed by Act of Par-

liament.

Certified,

J. LONSDALE CAPREOL,

Asst. Clerk Executive Council.



00 Victoria. Sessional Papers (No. 85). A. 1892

The undersigned has the honour to report that the municipalities of the town-
ships of Beverly, West Flamboro, and North Dumfries, and the towns of Dun-
das and Gait have agreed to purchase " The Dundas and Waterloo Macadamized
Road " from the Government for the sum of .$7,500, payable in three equal annual instal-

ments, paying as their respective shares of said purchase money the following sums, viz.:—
The township of Beverly S2,100 00
The township of West Flamboro 2,100 00
The township of North Dumfries 800 00
The town of Gait 1,350 00
The town of Dundas 1,150 00

$7,500 00

The first of such instalments to become due and payable on the first day of January^
1893, together with interest thereon at four per cent, from the first day of January, 1892,
payable annually in each and every year until the whole sum of §7,500 shall be fully

paid.

The undersigned respectfully recommends that the offer of the said municipalities be
accepted and that the necessary instrument be prepared to carry the same into effecc,

containing the following conditions :

—

(1) Each municipality to maintain that portion of the said road lying within ita

limits.

(2) The town of Dundas to maintain that portion of said road from its western limits

to the west side of the toll-gate on the mountain and have the said toll-gats and the land

attached thereto as its property.

(3) The town of Gait to be answerable for the maintenance, etc., of that portion of

the said road lying between the toll-gate in the township of North Dumfries adjoining

the said town of Gait north-west to the limit? of the municipality of the town of Gait,

and that portion of the said road from the toll-gate west to the limits of the said town of

Gait.

(4) The said road to be maintained for all time as a free road and that no toll or

charge be made to the public for travelling thereon.

(Sgd.) R. HARCOURT,
Acting Commissioner of Public Works.

28th January, 1892.

Return as per Order of the House for a statement in detail of the receipts by the

Province from the Dundas and Waterloo Road.

Receipts from tolls $1,834.67

D. E. CAMERON,

Assistant Treasurer.
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STATEMENT
Of the Returns forwarded to the Office of the Provincial Secretary of

all the fees and emoluments received by the Registrars of

Ontario for the year 1891, made in accordance with the provi-

sions of the Revised Statutes of Ontario, 1887, Chapter 114,

Section 100, with which are contrasted receipts of the same
nature in the years 1889 and 1890.

Presented to the Legislative Assembly,

By Command,

J. M. GIBSON,
Secretary.

Provincial Secretary's Office,,

March 25th, 1892.
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STATEMENT OF

Forwarded to the office of the Provincial Secretary of all the fees and emolaments
provisions of the Revised Statutes of Ontario, 1887, Chapter 114, Section 100,

Office.

Algoma

Brant
Bruce.
Carleton
Dufferin
Dundas
Durham, E
Durham, \V
Elgin
Eb.sex

Frontenac
Glengarry
Grenville
Grey, N
Grey, S
Haldimand
Haliburton
Halton
Hastings
Huron
Kent
Kingston
Lambtou
Lanark, N
Lanark, S
Leeds
Lennox and Addington
London
Lincoln
Manitoulin
Middlesex, N. and E . .

.

Middlesex, W
Muskoka
Ni pis.-ing

Norfolk
Northumberland, E . .

.

Northumberland, W . .

.

Ontario
Ottawa City
Oxford
Parry Sound
Peel
Perth, N
Perth, S
Peterborough ,

Prescott
Prince Edward

Rainy River

Registrar.

R. A. Lyon 8

T. S. Shenston
Donald Sinclair
P, .J. Coflfey

William McKim
Simon S. Cook
George C. Ward
J. W. McLaughlin .

.

James H. Coyne
J. Wallace Askin
J. D. Thompson
John Simpson
Patrick McCrea
Robert McKnight . .

.

Thomas Lauder . .

.

William Parker. .

.

E. C. Young
Donald Campbell
Henry W. Day
James Dickson ...
Peter D. McKellar .

.

J. P. Gildersleevel. .

.

A. McLean
John Menzies
James Bell
Wilmot H. Cole
Stephen Gibson
William C. L. Gill .

.

James G. Currie
D. R. Springer
W. C. Noble (deputy)
Stephen Blackburn . .

J. E. Lount
William Doran
A. J. Donly
A. E. Mallory
M. F. W. Eyre(depty)
John Ham Perry . .

.

Alexander Buriitt..
George W. Pattullo

.

Thomas Kennedy. .

.

James Fleming
D. D. Hay
Patrick Whelihan .

.

B. Morrow
John Higginson ....

Walter Mackenzie .

.

Frank J. Ap'John . .

,

7

27
12
8

8
5

5
13
25
18

7
9

12
8
13
9
9

29
24
18
1

20
8
10
15
16
1

14
28
14
9

24
52
12
9
5

17
1

16
44
8

9

7

19
9

9

2

2

.bloo

570

1969
3594
2047
1552
1031
767
749

2874
4111
1263
853

1156
2175
1647
1340
242

1282
2402
3364
3770
1025
44S0
644

1183
2067
1013
1504
1572
220

2253
1038
903
419
1817
1605
752

2418
2306
2957
474

1.507

1746
858

1999
1105
1095

S

.5 °o

763

2314
4035
2234
1898
1126
713
728

3143
4714
1262
1035
1201
2791
1682
1280
196

1451
2830
3803
4269
1006
4831
680
1274
2194
1250
1579
1733
257
2562
1218
952
448

2150
1305
751

2412
2241
3204
611

1.586

1868
1014
1919
1288
1111

293 265

Amiiunt of fees received under the
Bv Sub Sections 1 to 12 op Sec-
Registry Act.

742 56

2573 .35

4780 71
2878 65
2150 35
1365 00
1010 72
887 95

3781 88
5650 10
1715 90
ni4 25
1612 95
3030 50
2185 00
1769 90
322 78
1702 50
3527 20
4399 35
5088 35
1333 98
5743 90
866 00
1541 35
2784 95
1501 50
2076 20
2275 75
316 25

2862 65
1377 25
1220 65
607 05

2591 65
1827 06
1051 95
3228 45
3571 60
4015 85
673 85

2093 70
2241 05
1119 05
2742 50
1537 05
1451 92

! 316 85
! 182 95

i

325 05
197 80
125 70
130 40
120 40
488 85
947 65
293 05
79 00

106 55
243 80
79 65

334 95
30 65

366 40
477 75
326 15
520 50
199 42
1005 45
60 95

222 45
262 80
67 00

403 25
205 50
22 55

375 50
188 70
143 15

5 50
411 70
232 45
91 55

238 95
592 35
372 60
242 80
198 25
203 25

70 40
412 65
93 81

139 85

421 30 14 30 94 60

182 90
988 72
508 65
512 40
116 45
126 45
158 70
375 28
639 41
239 70
126 20
199 70
555 05
345 75
233 07
27 10

182 45
739 65
910 60
780 70
132 03
654 70
112 25
130 45

I

448 35
144 15
251 45
501 05
43 85

366 60
243 70
368 00
19 75
235 30
713 65
243 95
446 10
330 85
650 50
245 20
315 50
362 95
173 65
734 00
225 06
177 85

7 60
1 50
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THE RETURNS

received by the Registrars of Ontario for the year 1891, made in accordance with the
with which are contrasted receipts of the same nature in the years 1S89 and 1890.

Tariff as allowed
tion 95 of the

Special Receipts.

^ o

"Sag

Sic
0) X 3
c a o .

O O <B jj

S'5 >.^

C g'oj

150 00
Vo 00
25 00

169 00

31 50

50 00

"366 00

5 30

3100
5996

'm'70
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THE EETUENS

and emoluments.

—

Continued.
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(No. 87).

Return to an Order of the House, of the seveath day of March, 1892, for a Return

showing the names of all persons or bodies who 'have received rerauneration

for holding religious services in the various Asylums of the Province aa per

statement on page 44 of the Report of the Inspector of Asylums for the year

1891. {Not printed.)
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FIRST REPORT OF

THE BUREAU OF MINES

To the Honorable Arthur S. Hardy, Commissioner of Crown Lands :

Sir,—I have the honor to present herewith the first Annual Report of the Bureau

of Mines. For reasons stated in the Introduction the Report is not as full or complete

as is desirable that it should be. The subjects with which the Bureau should aim to deal

require careful study and investigation, and I am deeply conscious how far the work I

now submit falls short of an ideal Report. But with larger opportunities, and added

knowledge and experience, I hope to make the Bureau of practical and growing service to

the mining interests of our province.

I desire very heartily to acknowledge the valuable help I have received from Mr.

Thomas W. Gibson, both in the performance of the office duties assigned to the Bureau in

connection with mining lands and in the preparation of this Report.

A special paper by Dr. Robert Bell, of the Dominion Geological Survey, on the

Geology of the Sudbury country presents in concise form the results of three seasons of

field-work there. This paper and the accompanying map by the Director of Surveys, Mr.

George B. Kirkpatrick, (prepared with the assistance of Dr. Bell) will it is hoped be found

useful and instructive to prospectors and miners engaged in exploring and developino- the

mineral wealth of that region.

The second Report of the Inspector of Mines deals in detail with a num ber of mines

and mining properties which he visited during the past year. It furnishes evidence of

enterprise in the province in a number of new directions, but especially in gold and iron

mining, and larger results in the present year may be looked for with confidence.

I have the honor to be, sir,

Your obedient servant,

Office of the ARCHIBALD BLUE,
Bureau of Mines, Director.

Toronto, March 15, 1892.
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REPORT OF

THE BUREAU OF MINES

INTRODUCTION.

The Act which created the Bureau of Mines received the assent of the Lieutenant-
Oovernor March 4, 1891, and on the 5th of the same month an Order in Council was
passed which transferred me from the odice of Deputy-Minister of Agriculture to the
office of Director of the Bureau of Mines.

It became necessaay to enter upon the duties of the new position at once, but I

continued to devote a portion of the time to the requirements of the old one until the
appointment of my successor in June.

In the same month Mr. Thomas W. Gibson was appointed as clerk and shorthand
writer in the Bureau, but he was also assis^ned certain duties in the Woods and Forests
branch of the Department of Crown Lands. Mr. Gibson's former connection with the
Department as secretary to the late Hon. Mr. Pardee gave him an experience which has
proven of valuable service to the Bureau.

The increase in the volume of work of the Department of Crown Lands made it

desirable that some readjustment should take place in connection with the sale of public
lands, and accordingly it was arranged that transactions in mining lands in surveyed
territory should be assigned to the Bureau of Mines. Unsurveyed territory was left as
heretofore under the Director of Surveys—the Mining Act requiring that the plan, tield

notes and description of each location in unsurveyed territory be furnished so that it may
be laid down on the office maps of the Department.

The provisions in sub-section 5 of the first section of the Act of 1831, whereby
mining lands in certain cases might be obtained at the price and upon the conditions
prescribed in the old Act, imposed a load of labor upon the Bureau at the outset. Man y
of the claims under this sbb-section were of an intricate character, and evidence and
information on many points had to be procured before they were ready to be cleared off.

Fortius reason there was not much time left for undertakings which call for the visiting
of districts in which minerals are found or in which mining operations ai-e carried on.

Foreseeing that in the time at my disposal I could not hope to visit all the minino'
districts before the end of the year, I decided to confine my enquiries as far as possible to
fields not covered by the Inspector of Mines, hoping that in this way the whole ^round
might be fairly gone over. In one instance only were visits to the same localities dupli-
cated, viz : the gypsum mines on the Grand river. Having seen those mines in the
month of November, and being impressed with the unsafe condition of some of them. I

advised the Inspector to examine them and make an official report as called for by the
Act respecting Mining Regulations.

In July I spent a number of days visiting the stone quarries and cement works
along the mountain between the Niagara river and Hamilton, and at intervals iu Sep-
tember and October the quarries along the escarpment from Hamilton to Owen Sound
the pressed brick and terra cotta works at Campbeilsville and in the vicinity of Milton'
and the Portland cement works iu the township of Keppel, county of Grey.
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The greater part of August was occupied in a visit to the Lake of the Woods district,

when a journey was made to the head of the lake and up the Rainy river to Fort Francis and
Kainy lake, and afterwards to Crow lake. Several gold locations were examined, but at that

time only one was being worked. Since then greater activity has been displayed in this

district and considerable quantities of gold-bearing ore have been taken out, as a result it

is believed of the reduction works which have been erected at Rat Portage, These
works were almost completed at the time of my visit and one or two test runs were made,

one of which I witnessed. It is understood that they have since been improved and new
machinery added, and hopes are entertained that this year they will be kept busy treat-

ing Lake of the Woods ores. Two or three stamp mills are also in course of erection,

one at the Gold Hill mine south of Rat Portage and one at a location on the Canadian
Pacific Railway a few miles east of the town. The reduction works will no doubt greatly

aid in demonstrating the value of the gold ores in this region. Other promising gold

districts upon which some development work was done last year are on the Vermilion

river, west of Sudbury, and in the township of Belmont, in the county of Hastings. A
report on a mine and new reduction works in the last named district is made by the In-

spector.

In September the gas-producing district in the southern part of the county of Essex

was visited, and to gain further information on this valuable fuel and the uses to which

it is applied I spent a short time in the Findlay gas field in the state of Ohio. In the

following month a couple of weeks were occupied in getting information upon the gas

fields in the counties of Welland and Haldimand, where a number of wells have been

bored and large flows of gas obtained, and in collecting facts on the existence of surface

gas in the lake shore townships of the county of Kent.

The gypsum mines in the counties of Brant and Haldimand were visited in Novem-

ber, as also the salt regions in the counties of Huron and Lambton. In the following

month I spent a few days in Frontenac, Lennox and Hastings, visiting among other

places the Portland and natural rock cement works at Napanee Mills.

{^To collect and publish information and statistics on the mineral resources and the

mining industries of the province will be one of the chief objects of the Bureau of Mines.

Important discoveries are^ being made every year, and no doubt much of our wealth yet

lies hidden in the eart^ The deposits of iron ore on the Atik-Okan and Mattawart

rivers, which are believed to be of vast extent, have for the most part been discovered

within the last two years. The nickel ores of the Sudbury district were unknown six

years ago, and during the past year many large and rich finds have been made. Promis-

ing gold leads have been found at various points between the Thessalou river andTema-

crami lake, as well as in the county of Hastings. Extensive beds of kaolin are now known
to exist on the eastern and -western tributaries of the Moose river, the Abittibi and

Missinaibi, valuable for the manufacture of tine pottery, and perhaps more valuable still

for the production of aluminium, a semi-noble metal that seems likely to become almost

as useful m the arts as iron itself. Then it is only four years ago that we became con-

scious of having a clay suitable for the manufacture of pressed brick and architectural

terra cotta of the very best quality, and we know now, what was not suspected at first,

that a bed of it in the Medina formation is 400 to 600 feet in depth and lies exposed for

more than a hundred miles within easy reach of the principal cities of the province We
know also that a lower formation (the Hudson River sliales), upon which the city of

Toronto stands, yields a clay which, if that be possible, is even superior to the Medina
;

but no one thought of experimenting upon the Hudson River shales for this purpose until

a year ago. What the possibilities are for procuring natural gas no one is so bold as to

conjecture. It has been demonstrated to exist in great volume in the Medina .sandstone

in the counties of Welland and Haldimand, and in the Clinton limestone in Essex, and

three or four days ago a good flow is claimed to have been struck in the Trenton formation

within a few miles of Toronto.

rin this way we are being treated to a succession of surprises, and the work of pro-

specting the province for minerals has been scarcely begun as yet in a systematic and

intelligent way. The Bureau of Mines has therefore a large field to occupy even if li mited in

4
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its scope to the recording of progress and discovery alone. But the aim will De to deal

with progress and discovery in the widest sense, and in the most practical way, in rela-

tion to geology, mineralogy and metallurgy, without which the Bureau would be of little

service to its purpose as defined by statute, viz :
" To aid in promoting the mining

interests of the province.'

Annual statistics of prcdwction are of the first importance, as without them we

cannot know definitely the state and progress of an industry, nor the directions in which

it may be moving, nor the effect produced upon it by legislation or public policy, nor the

parts of it which are weakest and most in need of help and care. Statistics are to

industry what pulse and temperature are to the human body ; they enable us to observe

symptoms and study conditions, and in an intelligent way to suggest and apply remedies

when remedies are needed. And so the collection of mineral statistics will be made a

prominent feature in the scheme of the Bureau.

The initial diflSculty in gathering the mineral statistics of the province is to pro-

cure a full list of companies, firms and persons who are engaged in the mining industry,

and especially of those engaged in the quarrying and manufacture of structural materials.

Mines of the metallic ores, as well as of gypsum, mica and phosphate of lime, besides

being comparatively few in number are required to be regularly visited by the Inspector

of Mines, and little trouble is experienced in getting returns from these. There are also

only a few salt, cement, pressed brick and terra cotta works in the province, and they

are well known ; but their statistics come in only in response to line upon line of effort

and persuasion. The returns which have been obtained, however, are pretty full and

complete^ Stone quarries, brick and tile yards and lime-kilns are so numerous that a

correct list of them cannot readily be made up, and the statistics of these works presented

herewith are only estimates based on the returns which have been received.

Following is a summary of the quantity and value of mineral production in the

province for the calendar year 1891, together with the wages paid for skilled and

unskilled labor :

From eighty-four stone quarries was taken about $1,000,000 worth of building

stone (including dimension stone, heads and sills, coursing stone and rubble), the labor

upon which is computed at 8520,000.

Five cement works manufactured 48,211 barrels of cement, valued at 8 IJ^, 501, at a

cost for labor of $23,400. In this output is included 2,033 barrels of Portland cement,

valued at $5,082, the first of this kind of cement produced in Ontario in commercial

quantities.

One hundred and thirty lime-kilns burnt about 2,350,000 bushels of lime, valued

at $300,000 ; the labor charge of which was $116,000.

Two hundred and fifty yards produced about 160,000,000 common brick, valued at

$950,000, at a cost for labor of $400,000.

Seven establishments produced 12,647,909 pressed brick, 570,000 fancy brick, 400,-

000 roofing tile and a quantity of ornamental and porous terra cotta, the whole valued

at $156,699. The cost of labor was $58,000.

Sixty yards manufacturing drain tile produced about 7,500,000 tile of various

sizes, valued at $90,000 ; total wages for labor, $32,000.

Three sewer tile works turned out a quantity estimated at 1,375,000, of the value

of 8270,000, and at a cost for labor of $38,000.

Thirty pottery works produced ware to the computed value of $45,000,

Six gypsum mines yielded 5,350 tons, valued at $12,200, at a cost for labor of

$5,500.

Eleven phosphate mines yielded 4,900 tons, valued at $50,800, the amount paid for

labor being $29,500. Owing to a fall in the market price these mines were worked
for only a short time and with a small force.

5
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Seventeen salt works produced 44,167 tons of salt, valued at $157,000.

Four mica mines yielded 240 tons, more than one-half of which was sold in the
raw state. The total value of raw and manufactured product is returned at $31,200,
and the amount of wages paid for labor was $14,262.

The product of eight nickel mines operated by four mining companies was 85,790
tons, returned at the low valuation of $324,240. The total amount paid for labor was
$322,201. These returns of course do not include labor for roasting and smelting the

ore, nor its value when converted into matte. Of the latter product the United States

government last year purchased for armour plate purposes 4,536 tons, containing about
900 tons of nickel.

Four silver mining companies have made returns of 14,925 tons of ore, valued at

$64,475, with total cost for wages of labor of $100,278. Like nickel, the valuation of

silver ore is made very low, being nearly $30,000 less than the sum paid for wages.

Gold mining was confined almost wholly to prospecting work, but about 2,000 tons
of ore were raised. Operations were carried on upon two locations in Hastings, one in

the Sudbury district and four in the Lake of the Woods region. Quantities of the ore

were treated with apparently satisfactory results.

Iron mining was also of a prospective character only, the total quantity raised being

about 200 tons. Explorations made with the diamond drill in the township of Belmont
and on the Mattawan and Atik-Okan rivers are claimed to have demonstrated the ex-

istence of large bodies of excellent iron ore in those localities. It seems likely that a

good start will be made on one of these properties during the present year.

The petroleum output is computed from the railway shipments of crude and refined

from the oil district, the refined being given at its crude equivalent, and the value is

calculated from averages of weekly quotations and the monthly shipments. The total

output was 894,647 barrels, valued at $1,209,558.

The following table presents the mineral statistics of the province for the year 1891,

giving (1) number of mines or works, (2) quantity of product, (3) value of product,

(4) average of weekly wages for skilled and unskilled labor, and (5) total cost of wages :

Product.

Building stone
Cement
Lime
Common brick
Pressed brick, roofing

tile and terra cotta. . .

,

Drain tile

Sewer tile

Pottery
Gypsum
Phosphate
Salt
Mica
Nickel
Silver
Petroleum, crude

No.

84
5

130
250

Quantity.

bbl.

bush.
no.

I no.
60

I

no.

3
I

no.

30
I

6
11

17
4

8
4

ton
ton
ton
ton
ton
ton
bbl.

48,211
2,350,000

1(50,000,000

13,617,909

7, .500,000

1,375,000

6,3.50

4,900
44,167

240
85,790
14,925

894,647

Value.

1,000,000
44,.501

300,000
950,000

156.699
90,000

270,000
45,000
12,200
50,800

' 157,000
31,200

324,240
64,475

1,209,558

Wages of labor.

Skilled. Unskilled

9.00*

8.65
11 25

12.60

9.30

7.60
11.70
13.50

7.00

5.90
8.00

8.00

8.50

7.30
6.00

6.85
7.40
12.00

Total wages.

520,000
23,400

116,000
400,000

58,000
32,000
38,000

5,500
29,500

14,262
322,201
100,278

*This is for quarrymen. The average wages of stonecutters per week was $18.66.

The total value of mineral production for the year, as shown by this table, was
l:,705,673, and the cost of labor exclusive of petroleum, salt and pottery was $1,659,141
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OPERATION OF THE MINING ACT.

[The Mining Act as amended by the Act of last year did not come into effect until

the 4th day of May. Its chief new features are :

1. Increase in the price of mining lands
;

2. Option to take up lands under leasehold or fee simple ; and

3. Provision to impose royalties on ores or minerals^

SALE AXD LEASE OF MIXING LANDS.

The price of mining lands under the old Act in the districts north of Lake Nipis-

sing and the French and Mattawa rivers was uniformly 82 per acre, and in districts south

it was 81 per acre.

Under the amended Act prices are graduated according to the situation of lands with

respect to railway lines and surveyed territory, ranging from S3 to 84.50 per acre in the

districts north and from 82 to 83 in the districts south of Lake Nipissing and the French
and Mattawa rivers.

But the new Act also contains a provision which enabled parties who had made
application under the terms of the old Act and paid in money thereon, or who as pros-

pectors or explorers had applied for and expended money or labor in proving locations,

to acquire lands at the old price and free from royalties and working conditions, upon
renewal of application and payment of the purchase money.

The following table shows by districts the area for which patents in fee simple were
issued and the amount paid therefor into the treasury of the province for the year end-

ing December 31, 1891 :

District.



55 Victoria. Sessional Papers (No, 88). A. 1892

tralian colonies and New Zealand all raining lands are leased, and the rental is a fixed one
ranging from five shillings to twenty shillings sterling per acre for each year of the term.

The following table shows by districts the area of mining lands for which leases were
granted last year under the terms of the new Act, and the amount paid into the treasury
for the first year's rent :

District.

Rainy Rivei-.

ThunJer Bay
Algoma
Ni pissing
Parry Sound
Elsewhere . .

.

Total

No. of

leases.

2

11
14
17
2

1

47

Acres.

129
1,267

1,793
1,.529

205
75

4,998

129
1,267

1,793
1,529
123
4o

$4,886

At the present date (March 15, 1892) thirty more leases are ready for execution
covering an area of 3,500 acres.

ROYALTY ON ORES AND MINERALS.

^MThe royalty provision has been more severely criticised than any other of the
amended Act. It is, indeed, the only one to which trong objection has been taken, and
many sins have been laid at its door by the opponents of the clause. But the subject has
more than one side, and there has been much misrepresentation.

It has been charged, for instance, that the royalty has destroyed mining operations in

the North Shore districts and driven capitalists and miners out of the country.

This assumes that the clause is already in force, and that it affects alike all mining
lands, whether the title is in or out of the Grown. The facts are that it does not apply
at all to any lands patented previous to the 4th of May, 1891, saving lands patented
under the Free Grants and Homesteads Act ; and it cannot apply to any lands sold or

leased after that date until seven years from the issue of the patent or lease except in

the case of mines known to be rich in nickel, and as to these it cannot apply for four

years. Moreover, the imposition of royalty could not be made retroactive, as has been
shown by the attitude of the Minister of Justice towards the royalty clause of the

'

Quebec Mining Act.

It is true that mining has been comparatively slack during the past year, but not
in Ontario or Canada alone. In the United States and Great Britain there was a serious

depression as an immediate consequence of the failure of large banking houses in both
countries in the latter part of 1890 and the beginning of 1891. The falling off in the
tonnage of Lake Superior iron ore in 1891, compared with the output of 1890, was greater

than the tonnage of all the iron ore ever raised in the province of Ontario, if not in the

whole of Canada.

In Great Britain inactivity continued throughout the year, but in the United States

the industry revived in the last six months as a result of the good harvest in that country.

In Canada, and especially in the province of Ontario, we are dependent on foreign

capital to open up and work our mines of iron, nickel, gold, silver, phosphate, etc. Our
own capitalists are shy of such investments. Except in rare instances they cannot be

persuaded to put their money into mines, or blast furnaces, or reduction works, or refin-

ing works, or rolling mills. Enterprise of this sort is a thing of growth and education,

and inasmuch as hitherto we have had to rely upon British and American capital to buy
and develop our mining lands it can readily be perceived how the financial failures of

1890-91 would affect mining operations in our country.
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For more than twenty years miners were free from the payment of royalties to the

•Crown in Ontario, yet during that period the industry did not prosper. Silver mining

was stirred into activity at one time, as an indirect consequence of the policy of put-

ting a provincial tax on mining lands, but the iron, copper and gold mines were idle,

and the phosphate and gypsum mines were worked intermittently, in a half-hearted

way. We had neither capital nor skill to operate them, and the abolition of the royalties

does not appear to have offered a new inducement to one or the other.

The discovery of nickel ore in vast quantities in the North Shore districts a few

years ago, and the more recent discovery of the value of nickel as an alloy with steel,

have done more than anything else to attract attention to the mineral resources of

our province, and theite is no evidence to show that the royalty clause of the amended
Act has kept out skill or capital in so far as this ore is concerned. It probably did

interfere with the plans of dealers, some of whom made fortunes by the sale or lease

of undeveloped properties acquired under the terms of the old Act, and all of whom
were sanguine of making larger fortunes had the Legislature not seen tit to consider the

share of the public interests in that portion of the Crown domain as something apart

from the interests of individuals.

A boom has been arrested, but not a mining boom. The men who complain most

persistently of the Crown royalty are not miners or mining companies ; they are persons

who lived in expectation of becoming " kings " themselves, with miners and mining com-

panies paying royalty dues to them^

I have in mind one case in which an option sale of three small locations of nickel ore,

situated eight or ten miles from a railway, was made to an English syndicate for a

consideration of about $120,000 and a royalty of twenty-five cents per ton on a daily

minimum of 200 tons of ore. A payment of several thousand dollars was made on
the purchase and as much more was spent in exploring the property last summer,
when the representative of the syndicate came to the conclusion that the price agreed

upon was far too high in view of the terms upon which locations might be procured

from other parties or from the Government. An effort was then made to buy the

locations from the owners free from royalty terms, but the price demanded (a quarter

of a million dollars) led the syndicate to abandon its option, and meantime they have
withdrawn from the country.

Numerous instances of this kind might be cited, and there is no doubt but that the

system of private royalties is in great favor with mineral land owners of speculative

tendencies.

The iron locations on the Atik-Okan river, fifty miles from the nearest railway

station, are understood to have been optioned to a Belgian syndicate subject to royalties

ranging from twenty to twenty-five cen s per ton ; another location in Hastings county
has been leased subject to a royalty of forty cents ; a barytes mine in Lake Superior is

leased at twenty-five cents, and a phosphate mine in the eastern part of the province at

two dollars per ton, with a fixed minimum output in each case.

It would be easy to lengthen out the list if it was necessary, for the plan of making
mineral land a source of revenue to the owner suggests itself naturally ; it is the all but
universal practice in Great Britain and the United States, as I shall show
presently.

Now the rates of royalty provided for in our Act are on a more moderate scale,

being three per cent, on silver and copper and nickel, not exceeding two per cent, on
iron, and not exceeding three per cent, on all other ores of metals, calculated upon their

value at the pit's mouth,

"We do not know exactly what this value would be upon the several kinds of ores in
Ontario, but in the case of iron ore we have the data furnished by Bulletin 113 of the
United States census for 1890, showing the cost of production in the various states and

9
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of the value put upon the ore at the mines, based on the output of 1889. The following

table gives the figures for a few states and the whole country, computed for the long ton^

States. Cost per ton. Value per ton.

$
Alabama 0. 82
Michigan

[

2.07
Minnesota i 1 . 80
New Jersey 2 . 74
New York : 1.64
Pennyslvania I 1.10
Wisconsin

] 1.78
United States i 1.71

0.96
2.70
2.87
3.23
2.49
1.96
2.20
2.3e

For the short ton these averages of cost and value would be about one-ninth less, so that

the value of ore at the mines of the United States in 1889 was S2.05 per short ton, iu Michi-

gan $2.40, in Minnesota $2.55, in New York $2.21, and elsewhere in the same proportion.

On this basis the royalty payable to the province would not exceed five cents per
ton as against the royalties of twenty, twenty-five and forty cents per ton which by the
terms of contracts are payable to private parties for iron ore.

For the ores of nickel and copper and of silver we have the returns of values made
by mining companies to the Minister of Agriculture for the years 1890 and 1891, as

required by the Mining Operations Act. These give averages of $7.60 per ton for nickel

and copper and $15 for silver per ton, which at the rate provided for in the Act would
yield a royalty of about twenty-three cents on the tormer and forty-five cents on the latter.

In the light of these figures it is perhaps not surprising if the private owners of

mining locations should view with a jealous eye the conduct of the Government in

reserving a small royalty on ores or minerals taken from lands sold or leased under the
amended Act, at the low price fixed in the Act.

I turn now to deal briefly with the practice followed elsewhere in the matter of

royalties, and the disposition made of the public interest in mineral lands.

Nova Scotia.

The law relating to mines and minerals in Nova Scotia provides for the issue of

licenses to prospect, search and work lands for ores or minerals, for the leasing of lands at

a rental, and for royalties upon ores or minerals removed from the mines.

On all leases of gold mines there is reserved a royalty of two per cent, upon the

gross amount taken out, and upon coal the rate since 1885 has been seven and one-half

cents per ton of 2,2 tO lb. Other royalties are provided for, but gold and coal are the

only minerals which yield a revenue.

The following table shows the revenue of the province from mining rents, licenses

and royalties, together with the revenue from all sources, for the seven years 1884-90 :

Year.
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21 per cent, of the revenue from all sources, being in the first three years of the period

18| and in the last three years nearly 23 per cent, of the whole.

The revenue from royalties alone in the seven years was an average of 18^ per cent,

of the revenue from all sources ; for the first three years of the period 17 per cent., and
for the last three years 19 per cent, of the whole.

Licenses and royalties show a continuous yearly increase, and rents an increase for

every year but one. It will be observed also that the ratio of revenue from these sources

to the total revenue of the province shows a constant increase.

The other most important source of the yeai-ly revenue of Nova Scotia is the subsidy

and interest paid by the Dominion, which is now about 8433,000.

The United States.

The way in which the Government of the United States regards mineral property

in public lands was very fully stated before the British Commission on Mining Royalties

last year by Dr. R. W. Raymond, secretary of the American Institute of Mining
Engineers. The Federal Government, Dr. Raymond said, never has exercised anything
like the ancient right of sovereignty in the metals. The first cause of this fact, he
explained, was the nature of the Federal Government when it was first established bv
the thirteen original states.

Those states were colonies of Great Britain. They had ail of them received bj- royal
grant, in one form or another, a delegated sovei-eignty in the metals. That sovereignty
at that time was much more extensively asserted by the English Crown than it is to-day,
and its rights were given by the Crown in the original grants to the colonies, subject to
certain royalties to be paid back to the Crown. The colonies were, in fuct, concessionaires or
sub-lessees under the grant of that sovereignty. When their independence was established
at the end of our revolutionarj^ war, and recognised by treaty, the separate colonies suc-
ceeded to all the rights of sovereignty which Great Britain had resigned. In forming
their ferleral union at the end of the last century they created the constitution of the
United States, which is solely an instrument of positive grants. . . . All the rights not
ceded by the original states to the Federal Government were reserved to the states, or to
the people thereof, bj- express reservation in our constitution. Xow there never was any
right of sovereignty in the metals so ceded by the states to the general government.
Certain rights were given, but the right of sovereigntj^ in the metals was not given, and
as a matter of fact the original states have gone ou since that time asserting that right
and exercising it, although the laws by which they exercise it are mostly dead letters."

Upon the discovery of lead and copper in some of the western and north-western
states Congress put into the hands of the Secretarj" of the Treasury the matter of mining
on those lands and authorized him to lease mining rights, making concessions upon
royalties. This experiment went on for about forty years with varied attempts to rectify

the abuses and confusion which grew up, but it was finally abandoned, and it was the
last attempt of the Federal Government to do anything with its mineral lands except to

sell them in the old fashioned English way, top and bottom going together.

'"A patent of land from t^^e United States," according to a decision of the Supreme
Court quoted by Dr. Raymond, "passes to the patentee all the interest of the United
States, whate^'er it maj- be, in everything connected with the soil or forming any portion
of its bed. or fixed to its surface ; in short, everything embraced within the term ' land.'

"

The patentees being therefore unqualified owners of the land and all that it contains
are free to dispose of it as they see fit. If ore or mineral of any kind is found upon or
under the surface, the owner may work it, or sell it for another to work and take it away,
or lease it upon a royalty. The latter practice prevails widely in many states, especially

as regards deposits of coal and iron ore. Sometimes the land is sold outright to a mining
company, as in the case of a sale of coal lands to the Reading Railway Company for

850,000,000, mentioned by Dr. Raymond ; but the interest on the purchase money is

the equivalent of a rental or a royalty. On private lands the royalty charge on bitumin-
ous coal ranges from five to twenty-eight cents per ton, the average being about fourteen
cents ; on anthracite coal it ranges up to sixty cents, but the average may be between
thirty and forty cents.

11
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The census of 1880 shows that royalty was paid to private owners on more than one-
quarter of the iron ore product of the United States in 1879, the average being 43.7
cents per ton of 2,000 lb., or 48.9 cents per long ton. The total quantity upon which
royalty was paid was 2,3.34,524 tons, while the total of iron ore raised in the census year
was 7,974,806 tons. The following table shows for four of the principal states the
number of tons upon which royalty was paid, the range and average of royalty per ton,

and the total amounts paid :

States,
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Until 1889 lands containing minerals were disposed of in the same way and upon
the same terms as agricultural lands, but in that year a new law was enacted by the

Legislature which had in view the prospective revenue of the state. Under this law

the Commissioner of the Land Office is authorised to execute leases and contracts for the

mining and shipping of iron ores from any lands belonging to the state, subject to the

following conditions :

1. The area covered by any one lease is limited to 160 acres of conbigaous descriptions,

but before a lease is granted the applicant is required to pay therefor the sum of $25.

The holder may prospect for iron ore on the lands embraced in his lease for one year,

and at any time prior to its expiration he has the right to obtain from the Commissioner

a contract for a term of fifty years, binding the state and the lessee in a mutual obser-

vance of its obligations and conditions.

2. The contract provides for the payment of an annual rent of SlOO up to the time

when the first 1,000 tons of ore is mined and removed, and the lessee is bound within

five years from the completion of a railroad within one mile of the land to remove at

least 1,000 tons of ore therefrom, and at least 5,000 tons each year thereafter, paying

therefor to the state a royalty of 25 cents per ton quarterly, ttie minimum of royalty

being fixed at $1,250 whether the ore is raised and removed or not. The lessee also

agrees to pay all taxes assessed against the lands, its improvements and product, just

as though the property leased was owned in fee.

3. If the royalty remains in default for sixty days, or if the lessee fails to keep the

conditions of the contract, the state may take possession of the premises ; bat the lessee

has the right at any time to terminate the agreement upon sixty days' notice, and is

allowed ninety days in which to remove all engines, machinery, railroad tracks and
structures placed on the land.

The Act provides also that should copper or other valuable mineral be discovered

on leased land the conditions on which it may be mined are subject to agreement or

reference, and the Commissioner is empowered to reserve to the state all mineral rights

on state lands sold or leased in those counties in which minerals are known to occur.

During the first year of the operation of this law 153 leases were issued and appli-

cations were received for over 600, the major portion being for the purpose of exploring

for iron ore.*

In Wisconsin certificates of sale of public lands do not bestow the right to take

the minerals. That right depends on obtaining the written consent of the Go<nmissioner

of Public Lands. Provision is also made by statute for the leasing of private lands for

mining purposes by their owners, and payment of royalties by miners is very general.

In Michigan mining lands which are the property of the state are sold after valu-

ation by state officers, and until recently minerals were subject to a specific tax in lieu

of all other state taxes except taxes on capital stock. In 1890 the revenue from this

specific tax on copper, iron ore and coal was in round numbers $110,000, but in the

season of 1890-91 the Legislature repealed this tax and mines are now assessed at their

real value and subject to the same rate as all other kinds of property for state purposes.

The price of mining lands last year ranged from $4 to $30 per acre according to

locality, bvit while no royalty is reserved by the scate there are many mines in which

*ReferriDg to the operation of this law the Duluth Herald reports a recent interview with Mr. George
C. Stone as follows :

" Some twc or three years ago I conceived the idea that the state would do better by
withdrawing all her mineral lands in the Alesabi and Vermilion ranges from sale and leasing them on
terms that would not hinder their development. And so a law was passed in accordance with a plan out-
lined by myself. This is the first and only state in the country to pass such a law, and already its benefit
to the state and the public in general is to be seen in the fact that in a single day nearly §2,000 has been
paid for leases. . . . The new law has already resulted in an enormous amount of prospecting and the
discovery of several fine mines, which will pay annually great sums to the state. This is apparent when
you remember that the Chandler, which occupied only two forties, has paid as high as §90,000 royalty a
year. The new law ensures the exploration of every forty acres of state land in the two iron belts, and if

there is any iron on any of them it will be discovered right away instead of lying unused for many decades."
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tribute is paid to the private owners. On this subject the Commissioner of Mineral
Statistics made the following remarks in his report lor 1885 :

"The ore has been sold at a lower price than has ever before prevailed in the history
of our Lake Superior mines, being about one-half the price received four years aeo, while
the cost of production has not coi-respondiugly decreased, nor could the mining cost be
reduced very greatlj", although minerals have very much depreciated in value ; but labor,
the chief element of expense in the production of ore. has lessened about twenty per cent.,

and the royalty paid hy these companies which mine on a lease remains in most cases the
same as heretofore. Altogether it has been a discouraging year in iron mining.

" The matter of royalty, so-called, is one that needs further modification to adjust
itself to the requisites of all parties concerned. Very many of the mining companies do
not own the fee of the land in which the ore is mined ; theji- simply hold under a lease for

a given pfriod, which provides for the payment of a certain sum to the owner of the land
by the company for each ton of ore that is mined. This paj^ment is termed a royalty, and
has usually heretofore been fixed at fifty cents per ton; in some instances it has been
seventy-five cents. Xow, however, in the new leases that are made it is usually twenty-
five or thirty-five cents per ton.

'' Fifty cents per ton royaltv is too raiuch ; more than in most cases can be paid and leave
any margin for the company. When soft ore sells as it does now at $1.60 to S2..50 per ton at
the mine, the lessor has the best of it ; he has none of the trouble, none of the risk, and is

generally sure of his pay. These leases reqitire that a certain minimum amount of ore
shall be mined annually, that is, that the company holding the lease shall pay at least a

certain sum annually whether any ore is mined or not. Of course this is a burden which
some idle mines have to bear, and which they do assume in preference to taking the risk

of mining ore in the present state of the market. When the mining cost and the royalty
exceed the selling price of the ore the resv;lt must be suspension of work in whole or in

part of the mine until a better state of things exists."

New York and South Carolina.

The mining law of New York is antiquated and somewhat complicated, but it appears

to err in reserving to the people of the state a right of sovereignty in mines which the

state has not got—such as mines of gold and silver, and mines of all other metals

discovered on the property of aliens (who by law are not allowed to own land property).

The state however has been for a long time in receipt of a revenue from a duty or

royalty imposed on salt manufactured on the Onondaga salt springs reservation, a tract

of land about ten miles square, including the city of Syracuse, one or two neighboring

towns and Onondaga lake, which was ceded to the state by the Indians in 1795 in con-

sideration of a cash payment of 81,000 and annual royalties of 8700 and 150 bushels of

salt. The reserve was divided into ten-acre lots and leased upon a royalty which ranged from

three to twelve and-a-hal£ cents per bushel down to 1846, when it was reduced to one cent.

The maximum rate was at first levied to aid in the payment of the Erie canal, and

a total sum of 82,055,458 has been contributed from this source for the construction of

canals in the state.

The total net revenue derived from the manufacture of salt in the sixty-eight years

1818-86 was 84,296,664.

In South Carolina a royalty is collected upon phosphate rock taken from the beds of

navioable streams, from salt marshes between high and low water marks, and some

additional swamps, lands and streams which have been claimed by the state. Phosphate

is also found on higher ground which long ago passed into the hands of settlers, and it is

therefore free from the payment of royalty to the state.

From 1872 to 1881, both years inclusive, the aggregate of royalty paid into the

state treasury was 8717,546, while the total revenue from all sources was 811,562,409.

In the ten years 1882-91 the revenue from royalty was 81,820,350, and from all sources

89,843,286. In the first ten years of the period the phosphate royalty was six per cent,

of the total revenue, and in the second ten years it increased to twelve per cent. But

that it is steadily and rapidly increasing is shown by the fact that for the five years

1887-91 the royalty constituted eighteen three-quarters per cent, of the whole revenue.

Had the output of last year not been arrested by a dispute between the government and

the largest mining company, this percentage would have been considerably higher.
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The royalty on rivei' rock is one dollar per ton, which is about one-seventh of its

market value, but in his message to the Legislature last year the Governor of the state

recommended that the rate be increased to two dollars per ton. Referring to the Coosaw
Mining Company, with which the dispute has occurred, the Governor said :

" The Coosaw river, to which this company lays claim, is perhaps the best phosphate field

in the world, and the lease under Avhich it has been mined for twenty-one years has made every
stockliolder vrealthy. Their plant, which has been obtained from the surplus profits, is valued
at 3750,000 or over ; and in the meantime by fabulous dividends the original capital of 8275,000
has been returneii to the stockholders, as I am informed, over and over again. When you are

told that the output of this company this year has been 107,000 tons, worth S7 per ton f.o.b.,

and that the cost of mining this rock, including royalty, cannot exceed 84. 25 per ton, and is

believed by ma; y to be much less, you will see that the margin of profit exceeds one hundred
per cent, on the original investment."

It would therefore appear that the Governor was not far mistaken when he expressed

the opinion that it is possible to double the income from the phosphate royalty, " without
injuring the industry or interfering unduly with any vested right." His estimate of cost

of production is fully substantiated by Dr. Francis Wyatt in his book on the Phosphates
of America.

Gkkat Britain and Ireland.

The question of mining royalties is now receiving careful attention in Great Britain

and Ireland. A Royal Commission appointed in August, 1889, has made three reports

to Parliament, covering 1,000 pages of evidence and other information, and its work is

not yet finished. The special object of this Commission is

—

" To inquire into the amounts ])aid as royalties, dead-rents and way-leaves on coal, iron-

stone, iron ore, shale, and the metals of mines subject to the Metalliferous Mines Act, 1872,
worked in the United Kingdom, and the terms and conditions under which those payments are
made, and into the economic operation thereof upon the mining industries of the country ; and,
further, to inquire into the terms and conditions under which mining enterprise is conducted in

India, the colonies and foreign countries by the system of concession or otherwise, and the
economical operation thereof."

The notes of evidence of witnesses examined by the Commission, the summaries of

replies to questions addressed to mining proprietors and associations and various appen-

dix papers in the reports already printed merit careful study by those interested in this

subject in all its diverse relations.

If in Great Britain, where mining has been carried on for centuries, the royalties

levied upon ores and minerals are deemed to be worthy of an exhaustive enquiry by a

Royal Commission of twenty-one members, it ought not to be a cause of surprise if the

question is not well understood in a country like ours, where the mining industry has
hardly yet been established.

For this reason I have deemed it advisable to make such extracts from the reports

of the British Commission as appear to me to present the subject from the various points

of view in which it may be rt-garded by miners and mine owners, moneyed men and
laborers, lawyers and law-makers—in short by representatives of every class directly or

indirectly concerned in the prosperity and stability of the industry.

Extracts from the British Commission ox Mixing Royalties.

Alfred de Bock Porter, seci'etary and financial adviser to the Ecclesiastical Com-
missioners :

1. What position do you hold ? I am secretary and financial adviser to the Eccles-
iastical Commissioners.

2. And have they a large property in mines and minerals ? They are, I suppose, the
largest owners of minerals in England.

3. TVhat kind of minerals do they possess ? Coal, ironstone and lead ; but coal is
the principal mineral.

4. Besides bei g owners in their own right, have they any other control over minerals?
No minerals belonging to the incumbent of a benefice can be worked without the interven-
tion of the Commissioners. The lease is granted by the Commissioners with the consent
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of the patron and of the incumbent, and the reservatioH of the royalties is made to the
Co tnmissioners.

5. Can you state what income is derived by the Ecclesiastical Commissioners from
royalties, way-leaves and other profits? iloughly £300,000 a year annually.

19. Is there any certain or fixed rent reserved in your leases ? Usually there is a cer-
tain rent determined either by the number of acres in the royalty or by the probable out-
put of the mines. There is a tentale reservation which is liquidated by the certain rent.

20. Do your fixed rents depend generally upon acreage or upon other conditions?
Usually upon acreage. There are, perhaps, some exceptions, where we have been able to
ascertain the output for some years past, that has been an element in determining the
certain rent.

21. Can you give us the maximum or minimum of your fixed rent per acre ? Whati&
the fixed rent? We have here an acreage of 1,200 acres and a certain rent of £1,500 ; and
another case of 400 acres, and a certain rent of £500 a year.

22. But then the answer we received from the North of England Coal Trade Associa-
tion is a certain rent of £1 to 30s. a year? That is about correct.

24. And then we come to the royalty on the tonnage ? Our reservations are wholly
by tonnage rents

;
they are reserved at so much per ten—which is 48 to 50 tons—but the

modern leases have the tentale fixed at so much per ton, the average royalty ranges-
between 4d. and 5d. per ton.

25. Can you tell us what is the maximum or the minimum? Everything depends
upon the situation of the colliery and its access to railways or staiths for shipping coal

;

it ranges, say, between 7d. and 2^d.
26. Do you ever make an arrangement to vary the tonnage rate by a sliding scale in

accordance with the selling price of the coal ? During the depression of the last few
years, wherever a lessee has come for an abatement of rent, we have said that we can only
grant an abatement on the condition that he accepts a sliding scale. The Commissioners
were quite willing to meot their lessees in times of depression, on the understanding that,
if they abated the royalty, then there must be a corresponding increase in the event of
prices rising, and the larger lessees accepted the sliding scale.

99. You have not stated anything about the royalty charged in lead mines ? We have
put those on a sliding scale. When lead is £20 per ton we have a fixed fraction : and
between £20 and £17 ; £17 and £14 ; for every £3 we reduce it until it gets below £10, and
the extreme range is about onw-t'^nth to one-eighteenth.

100. Then how long are those lead leases granted for ? 60 years. There is a large
amount of capital involved in them.

Robert Ormston Lamb, chairman of the Northumberland Coal Owners' Association :

138. When you speak of an average rent at 5d., I suppose you mean royalty ? Yes.
In the other colliery in which I am interested our lowest rents were 5d. per ton for round
and 2d. per ton for small coal, and the highest S^d. per ton for round and 4d. per ton for
small coal, while the average on round and small together was about 4|d. per ton. For a
number of years previous to 1888 the Northumberland coal trade was in an extremely
depressed condition. In that year, compelled by the depression, we made application to
all our lessors to have our rents either permanently reduced or put upon a sliding scale,
varying with the price of rent of cog,ls free on board, and, in many cases, thesR applica-
tions were acceded to. For the first year after these scales came into operat-ion the price
of coal ranged very low, and in that year the result of the sliding scale was that our ave-
rage rent became about 3Jd. per ton.' Since that time, and rising with the price of coal,
the rent has increased to 6d. per ton. The rate of graduation in these scales is on an
average of about one-fourteenth of e-ich advance in price from the standard price and
basis rent. All these rents are paid clear of all taxes or deductions except the landlord's
income tax. We pay all local rates, and these, on our total output, amount to about l|d.
per ton. So far as my knowledge and information go with respect to the rest of the col-
lieries in Northumberland, the sliding scale is not universal, but there are several
instances during the last three years in which it has been granted. In my opinion the
system of fixing rent by a slidiug scale, varying with th^i price of coal, is fairer to the
lessee than the svstetn of a uniform fixed rent peV ton, and is also fairer to the lessor. The
advantage seems to me to be, that when prices are low the sliding scale is lower than a
uniform rent, while it is higher when prices are higher. When prices are low and the
profits are small, if any, a diiference in rent is more felt by the lessee, while, when prices
are better the advance in rent which the lessee pays the lessor is less appreciably felt.

251. Would you be in favor of a sliding scale without a minimum rent? I do not
think it really matters, because if you go down to a certain price, say in Northumberland,
where the minimum figure quoted is 73. 6d., practically, if you are getting below that
price, the coal-field there would cease to be worked, because yoa could not possibly live,

you would become bankrupt. It is the very lowest price you could live at. If you get,
for instance, 6s., unless an entire change of cost comes over the scene, you would abso-
lutely not work the pit at all.
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304. Would you say that there is a general aversion on the part of landlords to give
a sliding scale ? No, I think in Northumberland and Durham many of the leading view-
ers favor the principle of a sliding scale, and in consequence of that being so vay belief is
that the lessors will grant sliding scale leases. Their advisers, as a rule, are stronglj- in
favor of the principle of a sliding scale.

308. I am not sure that the Commission vinderstand exactly what is meant by a sliding
scale. It means, does it not. a certain proportion of the selling price? It means paying
the rent to the landlord on the realised ascertained price obtained by the lessee.

Lawrence "William Adamson, chairman of the HoUywell Goal Company and director

of the East Holly well and Kyhope Coal Company, East Hollywell :

436. Have you anj- information to give us about the principle of the sliding scale ?

Yes ; I may saj' that, generally. I entirely concur with Mr. Lamb's views as to the very
material advantage which the sliding scale confers on lessors, lessees and miners. As to
the lessees, for whom, of course, I am most interested, it enables them to do this : it ena-
bles them in time of depression to work more regularh". thus it confers a material advan-
tage upon the miner by ensuring more regular employment. With regard to the lessor,
although apparently it maj" in time of depression decrease the revenue derived from his
royalty. I think the swing of the pendulum when times improve brings it practically to
something like ^ fair average. He also enjoys the advantage of having his coal rnore
equably and regularly worked. I think, therefore, on the whole it confers a most decided
advantage on all three.

440. I believe that there is something el.se that you wish to say with regard to the
general principle ? With regard to the general principle of the sliding scale, as I have
said, the ereat point I imagine is this, that during bad times it enables you practically to
continue working when you could not do so otherwise ; it lightens the burden at the time
of depression, and in the time of comparatively good trade it is not severely- felt, and in
time of reall3»good trade the royalty rent can be'paid though it may be even double what
it is in the depressed time. The mean point between the two times of depression and flood
practically gives the lessor over a series of years the same advantage that he would have
had had he had an uniform renc during the whole period, but the relief is most material
to the lessee.

612. Tou referred to some cases where, under certain circumstances, mines were
worked at a great loss, for some years perhaps, bj- the lessees V I referred to two cases in
which, ever since I got into them, they have been working at a loss until just this last
year or so.

618. I woiild ask whether in those cases the lord or proprietor continued to receive his
roj-altiesV The lord or proprietor in every instance that I detailed? No. Once he
became convinced that our representations were correct, he made most important abate-
ments Had he not done so the pits would have been closed. In one instance we gave
notice to close the pit of one small subsidiary royalty owner in Northumberland who
refused to comply with our terms, whose coal was exhausted, and wanted unreasonable
terms for an underground wayleave. We did without it. but then it might have been that
we could nor have done without it. aud then we should have had to "pay the demand.
Personally. I think the landlords do not behave badly. I ought to say that in one colliery
that I mentioned, in which very heavy losses were incurred, the landlord in one year gave
up the entire rent—every farthing of it.

614. But he could have enforced it if he had chosen to do so ? Yes ; hut then we
should have given notice, and given up his pit, though we would have lost the whole of
our capital.

615 On the termination of the leases, the lessees I understand have no right of re-
newal ? No absolute right.

616. Do you think it would be desirable that they should have a right of renewal on
reasonable terms ? I should think so. decidedly, as a rule. The longer the term and the
greater the privilege coaferred on the lessee, unquestionably the more beneficial it is to him

William H. Hedley, chief viewer of the Consett collieries belonginor to the Consett
Iron Company :

734. What is your view of the economical effect of a fixed royalty, as compared with
that '^f a sliding scale royalty? A fixed royaltv might be expected to operate in restraint
of a free and continuous working when prices became so depressed that continued workin-^
would involve a loss to the lessee. The cases are probably not numerous, however, in
which with a rovalt\' fixed at n fairly moderate figure this effect, would be experienced
Of course, generally speaking, if the royalty were much above the average then a stoppao-e
in bad times would be likely to take place, but these are just the sort of instances that
many lessors have shown a willingness to meet by temporarj' reductions of rent.

745. Are you of opiaion that the law which governs ro^^alties is the same as the law
which governs the rent of Und ? I think the principle that governs the lettino- value of
coal is very much the same as that which governs the letting value of the land • it^is a ques-2—(m) 17
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cion of supply and deiuaud, I suppose. The lessor seeks to get the highest rent he can,

and the lessee seeks to arrange for the lowest rent he can on his side, in the same way that

a tenant wishing to take a lease of a farm woitld seek to get it on the best terms.

740. Are you of opinion that the amount of the royalty enters into the price of the coal

or not ? Of course to the extent of it it does enter into the price of coal, and if it were
entirely done away with coal could be sold so much cheaper.

747. In that respect then you would think the princiole \vould differ from the principle

of the rent of land, becavis* it is supposed to be a sound doctrine of political economy that
the rent of land does not enter into the price of agricultural produce? I do not see

how that can be argued. We have argued, for instance, that if the easement charges
were entirely done away with that would aSect the price ; and the same would hold as to

royalty rents ; if they were entirely done away Avith I suppose it would affect the price to

the consumer.

Sir Isaac Lowthian Bell, president of the Cleveland Mine Owners' Association

:

lOiO. This Commission is not instructed, and has no desire to enter into all those gen-
eral questions which you dealt with in your paper and in your evidence before the Royal
Commission on Depression of Trade and Industry ; but we should desire very much to

have your opinion in respect of that part of your paper and of your evidence which touches
the question referred to us, namely, the question of royalties. I think ;^ou dealt with it

in the 74th paragraph of your paper at some length, and in your evidence V Yes, that is so.*

1041. Perhaps you would give us shortly what your opinion vipon that part of the sxib-

ject was and is '? I would say, generally, that what I mentioned in the evidence your
lordship has spoken of has been confirmed since that time by daily experience. I do not
know whether it is the wish of the Commission that I should say anything about the

nature of the royalty itself, in respect of which a good deal of difference of opinion pre-

vails ; although, practically, I do not think it is of much importance in the present inquiry.

It may be quite true, for example, that a royalty will only be payable when the demand
for minerals exceeds the supply which can be procured at the cheapest cost, and therefore

the royalty will be the difference in cost between that of production and the placing of the

product in the common market of the most favorably situated mine. Well, that is a con-

dition of things which really very rarely obtains. It would be impossible to lay your
hand on any district that I am acquainted with in which the conditions exactly responded
to the law which has just been laid down. If the Commission would fancy the position

*Extract from statement put in by Sir Lowthian Bell relative to his evidence before the Royal Com-
mission on Depression of Trade and Industry, and referred to above :

Roiialtics.—These not only differ in different districts, but they vary in mines situated in the same
locality. These irregularities may have arisen from the leases having been granted when trade was pros-

perous or the reverse ; or from the mining difficulties being greater in the one case than in another ; or from
differences in the quality of the mineral ; and lastly, from the geographical position of the field con-

taining it.
. ....

It is not intended to deal with any e.xtremes, but to take an average of what is usually paid in different

districts.

In the United Kingdom the property of the minerals is, unless other arrangements have been entered

into, vested in the owner of the soil ; in any case the person so working them has to pay for the right of so

doing.
To prevent the mine owner leasing large areas of ground and leaving it unworked, fixed rents are

charged whether any mineral is worked or not ; such fixed rents being regarded as payments on account for

ftituie woi kings. The lease sometimes permits the lessee to set such payments against the mineral taken

away during any period over which it runs. At other times this privilege lapses at fixed dates as may be
agreed to by those concerned. The amount involved in these fixed rents is sometimes very unconvenient

to the lessee. The ironmaster may have to contend with adverse times when the state of trade would
suggest either a reduction of make or its entire discontinuance. He has, however, not only to face this

fixed payment, but he has to keep his mines free from water and the machinery, etc. , in good repair. I

could name cases where £20,000 or £30,000 a year would barely suffice to meet the expenditure under these

two heads.
The royalty dues paid in Cleveland for ironstone are about 6d. per ton. In Lincolnshire and North-

amptonshire they are sometimes double this sum because, instead of expensive shafts and machmery being

required, the mineral lies near the surface with a covering of greater or less thickness of sand or lock. In
such cases it is got by simple quarrying. Coal varies in different places, but 6d. to Is. per ton may be

regarded as common rates. A connnon rent for limestone is Id. to 3d. per ton. In addition to these

charges the lessee has to pay double rent for all surface damage and to restore the soil at the end of his

lease or pay its value.

In Germany the ownership of coal and iron ore is vested in the state. The royalty paid on the

former is 2 per cent, on the profits. I suppose that at a selling price of 6s. per ton the profit will be such

that lid. per ton will cover this payment. For iron ore nothing is paid for the right of working. No
objection on the part of the owner of the soil is allowed to prevent the minerals on his property being

worked, such prohibition being considered as inconsistent with the interests of the nation.

In the United States the ownership of the minerals goes with that of the surface, and as coal and
iron ore lands have been and still are sold for a few pouads or even shillings per acre, the npyalties on the

minerals like the a^gricultural value of the surface cannot be compared with what is paid for siuailar pro-
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of a navigable river, for example, which separated a large coal district on one side from
an iron ore district on the other, probably the works would be placed on the i-iver itself,

but it is quite clear that there would be no parity between or among works there placed if

every portion of that district were taken up successively by different people at greater dis-
tances than the river. Tou would have, of course, the district next to the river in the
most favored position, and every time a fresh adventurer made his appearance he would
have to content himself, of course, with an inferior position. The minerals might be
equally good all over the district ; but still it would be absurd to pretend for one moment
that they were all equally well situated. Xow that is a condition of things which in my
opinion would always produce a system of royalty ; that is, there would be a preference
shown for works the most favorably situated in this imaginary mineral field : and in the
event of the owner wit-hing to sell a work of that kind, he undoubtedly would command
and be able to obtain a very much higher price than would another owner situated, say,
10 miles from the river. It might not be a question of sale, but one of rental, and there
you have at once the system of royalty springing up. because instead of a capital sum his
advantageous position would be represented by a rent, in other words, by a royalty. I do
not say the change would grow up the next day. but it would verj- speedily grow up. and
in point of 'act that would occur which, as J have shown in the book your lordship has
mentioned, has occurred in countries where the minerals, being the property of the state,
were handed over, practically without any payment, to adventurers who began to work
them. The government in those countries acts in the interests of the commonwealth : it
expects, and by offering facilities for capitalisis to settle within their territory, they are
promoting the prosperity of the district or the country at large. Bitt no sooner does a
private individual obtain a concession such as that described than he does one of two
things. He either works it himself and looks to obtain all the profit for himself, or else,
as jS very frequently the case, he sells it and reaps his profit at onr e. Xow on Lake
Superior, which is one of the richest iron ore producins fields in the world, n't only in
extent bat also in the quality of the ore it oroduces. that has been the universal practice.
An individual received a concession wh^n the countrj' adjacent to Lake Superior was. as a
great deal of it still is. primeval forest ; but of course this rich deposit attracted specula-
tors, and these mines were in many cases subsequently sold at very high prices. The same
prevails here in Europe. In Spain, for example, you have Bilbao, a recently developed dis-

perty in older countries. Further on it will be explained that notwithstanding this state of things royal-
ties are often as high in North America as they are in any part of £urope.

In France all ironstone, save a trifling amount which is of an illuvial character, and all coal .since
1810 have been claimed by the state. Concessions to applicants are granted on an annual payment of about
8s. per square kilometre (about 243 acres). In addition a tax is levied not exceeding 5 per cent, on the
profits. If the latter amf>unted to 2s. per ton the royalty would be below I5 per ton.

In Belgium before 1830 the iron ore was the property of the state, when it was transferred to the
owners of the soil by whom leases are granted on payment of from 4i|d. to 2s. per ton. Inasmuch, however
as verv little ore is now worked in Belgium the question of royalty is unimportant. Coal remains the
propeity of the state. The rent on it is Id. per annum per hectare (a little above two acres) with 2i per
cent, on the annual profits. This on an assumed profit of 2s. would be under fd. per ton.

The minerals in Spain also belong to the state, concessions being granted on nominal terms.
From the data already enumerated in reference to the royalties it may be assumed that the charges

are as follows :

In Great Britain —Pig iron per ton, Cleveland, 33. ; Cumberland and Lancashire, 6s. 3d. ; .Scotland
3s., Using clay ironstone, and from 5s. to 6s., using black band ironstone—the average being 4s. lOd. Oil
iron ship plate .5s. 9d. will represent a common charge for royalty ; and 3s. 8d. to 7s. 3d. on steel rails
according to the ore from which they are made.

Genauny— 6d. on pig iron ; Is. on iron ship plates ; 8^d. on steel rails.

United states—The royalties vary from nothing to 6s or 7s. per ton for reasons to be given hereafter.
France—On pig iron, 8d. ; on iron ship plates. Is. lid. ; on steel rails, lid.
In the present depressed .^tate of the iron trade in this country, while ironmasters and mine-owners

are working at a rate which practically gives no profit to the capital employed and in manj- case.s results
in a loss, it is widely felt by workmen as a grievance that the landowners to whom royalties are payable
receive the full amoui^t reserved by the leases.

It is contended by some that should the present low prices continue those engaged in mining in this
country must b^ reduced to bankruptcy, and a great industry must be extinguisheKi unless the receivers of
royalties are willing to abate something of their legal rights, which now give them about 3s. on every ton
of the cheapest kinds of pig iron made, or very nearly 10 per cent, on the gross price of the manufactured
article.

Royalties on minerals resemble in their relation to the cost of production and the price paid by the
consumer, the lent paid by agricultural land. That is to say, a royalty will only be paj-abie when thedemand for minerals exceeds the sapply which can be procuied in the easiest and cheapest manner, and
the theoretic royalty will be the difference in cost between the cost of production and placing in the com-
mon market of the more favoi rably situated mine and that which is the most expensive to work and which
yet can be worked at a profit. But in practice most leases of mines are in the enjoyment of a beneficial
lease, not a rack rent, for mining leases are necessarily usually for a longer period than agricultural tenan-
cies owing to the need of the lessee for security of tenure on account of the large amount of fixed capital
required in opening up a new mine. Thus as a new mining district is opened uo the more remote or
poorer deposits in a growing trade will be leased possibly at as high a royalty as the richer or more access-
ible mines which were leased when the prospects of the districts were less assured. But even now the

19



55 Victoria. Sessional Papers (No. 88;. A. 1892

trict. where the same system has prevailed ; in Germnny, in Russia—in point of fact wher-
ever minerals can be cheaply obtained. I may mention that within the last month or two
a sm«tll patch of land near a foreign port, 1 believe, not exceeding 20 acres in extent, and
containing iron ore of verj^ good quality, but no better than a great deal of the same
mineral found elsewhere in the same district, has changed hands, and I understand there

iias been raid for it nearly a million sterling.

1042. Then I take it that the gist of what you have told us is this, that under any
srstem, whether a system of law under which the proprietorshipof the minerals rests with
the proprietor of the surface or under which the minerals belong to the state, the effect

would practically be the same, because if the state makes a concession of these minerals
to any individual that individual practically stands in the same position as the proprietor

of the land in this country, and will get the most he can for the advantage which he
receives from the concession? That is certainly my opinion. Human nature will have to

change vei-y much indeed before anything but that result can happen. I think.

1043. I think the other opinion that you gave was this : that, as the value of different

properties that the man wouH pos^^ess depends upon natural circumstances, it can by no
law be equalized ? Impossible.

1044. Those natural circumstances being the more or less productiveness of the matter
below the soil, or the more or less nearness to the market ? Certainly ; these are the two
circumstances which regulate the value. There is, of course, a third ; that is, the facility

with which the mineral itself may be extracted. But if it is equally cheaply worked all

over the district, and if it is of equal richness, then of course the geographical position is

the only thing to consider. But that identity very rarely happens, and a complete equali-

zation of position becomes a very complex question. In Cleveland, for example, the iron-

ore there gradually diminishes in productiveness as we travel from the banks of the Tees.

and at the same time that it does that the railway charges for conveying an inferior

material from the more southern parts of the district increase-

1045. Am I to understand then that your conclusion would be, although in your paper
and in your evidence you showed this anomaly, that the royalty paid upon pig iron, for

example, in England is 3s. per ton, and in Germany 6d. per ton, and in Spain nothing, we
may say that, practically, in respect of those minesthat are being worked there would be no
substantial difference in the actual amount paid by the people who are working the mines ?

I do not say that there are not cases where tbe contrary prevails. Supposing the original

holder of the district were working it himself, then he would have an advantage over any-

owners in the less favourably situated mines are forced in a losing trade to make concessions to their

lessees, though they are able if they hold out for their full legal rights to see all the capital of the tenant

made valueless before the loss begins to fall on themselves in respect of the royalty.

The subject in question has been receiving some attention of late in the press, and the injustice as it

has been termed has been remarked on of the workmen having their wages reduced and the railway com-
panies their rates lowered, while the landowners remain unaffected during the long-continued depression

in the iron trade. The remedy recommended in some instances has been a drastic one, viz., confiscation of

the landowners' rights. I have not in my experience met a single lessee who dissociates the right of his

landlord to the minerals any more than he would question his title to the surface. As is known, when the

profits were very high the landlords had to be content with the same rents they received under a very

different state of things. It has, however, to be remarked that the present royalties were arrived at by
previous experience of the value of the produce of the mines, and there is no doubt that had the present

prices of iron been contemplated as possible when the leases were entered into some provision would have

been made for such a contingency. It would seem therefore open to consideration whether by means of a

sliding scale the payments to the landlord should not be made dependent on the market value of the

mineral, a system which in some cases has already been adopted.

With regard to confiscation itseli, the only ground upon which it could be recommended would be, not

for the advantage of the lessee but for the good of the commonwealth. But in many, indeed I suspect in

the majority of cases, both would prove illusory. Let us take the case of the Bilbao mines. The value of

their produce was practically settled by the nature of the competition which they would have to encounter

from the hematite mines in existence at the time the concession was granted. The Spanish government

handed over its rights to certain individuals without any reference to the value of the ore or having any
other object in view than those of attracting capital to the place and of providing employment for its sub-

jects. They who had been judicious and fortunate enough to be the first to embark in mining adventures

there looked upon the affair from an entirely different point of view. A large tract of mineral property

was transferred by the original holders of the concessions to new parties at a high price, who, under the

conditions of the transfer, have no other alternative but to charge a royalty which never reaches the

national exchequer of Spain. I met with many similar instances in the United States. The mines on Lake
Superior are rich in them. Skilled geologists with energetic minds pushed on into this then unknown
region, indeed so little known at the present day that I found the native Indians still living in its vast

tracts of unclaimed land. One enterprising speculator purchased from the state a property of 40 acres for

a few thousand dollars. By him it was let to a second who agreed to pay a royalty of 2s. per ton on the

ore to the original purchaser ; and the new owner, after an expenditure of £3,000 to £4,000, passed the pro-

perty on to a third, who paid for the privilege of workine: the ore in addition to the royalty of 2s. per ton

the sum of £75,000, leaving thus a profit to the second holder of £71,000 or thereabouts. Again, in

Pennsylvania there is the Cornwall mine, for which I was informed that the owners refused from the

Philadelphia and Reading Railway Company a million sterling. I do not vouch for the accuracy of the

sum, but I believe a very large amount was actually offered.
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one who had to pay a royalty ; but in order to gain for his works a position as a commer-
cial undertaking he might have to sacrifice a part of that advantage, hyit he could afford

to undersell a man who was paying a royalty to an original holder who had acquired a
concession for a nominal sum.

1062. Then, speaking of how royalties are charged in Spain. I think you said that some-
body gets a grant from the government, and by-and-by does not work it himself, but lets

it to somebody else ? He may or may not ; he may have worked it himself, and in some
cases has done so.

1063. Do you think that makes a condition of things on the continent, so far as Spain
is concerned/ exactly similar to the condition of things prevailing here ? Practically

it is so.

1070. Do not you think these leases in Spain could be regulated in such a way as to

make the terms equitable for lessees, while permitting a considerable sum to go into the

national funds in the form of taxes '? I think if I were at the head of the Spanish govern-

ment and I ^aw foreigners coming in and reapirg very large sums of money from mining
enterprises there, I should begin to inquire whether a reasonable portion of it should not

go into the national exchequer.
1071. Do yoit think it would regulate the conditions and make them equal all round by

imposing a higher tax on a mine situated nearer that river to which you have referred

than on another mine more distant ? I think that would be perhaps interfering with a

principle of political economy which I am not prepared to admit, because you want to level

the bad mines up to the position of the good, or to level the good mines down to the position

of the bad. I think you cannot do that.

1080. I understand you to say that the royalties were very much regulated b\- the
amount that lessees were inclined to offer? They are regulated no doubt when there is

competit'on for them, then they will rise like any other commodity. I know of minerals
in good times b^ing undoubtedly taken at a much higher rent than the same minerals
woiild have commanded in very bad times.

1081. Exactly ; they are regulated by supply and demand, just as other commodities ?

Yes. more or less they are.

1101. Xow, some reference has been made to the sliding scale system ; should I be cor-

rect in saying that the sliding scale would, as a rule, adjust the actual rent paid more
closelj' to the rent that the mine could bear than a fixed royalty ? I do not .suppose that
we should get our ironstone any cheaper than we are getting it now ; that is, it would be,

I suppose, unjust to ask a mine owner to reduce his price below the present standard with-
out at the same time agreeing to increase it in the event of iron being higher : so that I

think you would find probably there would ultimately be an adjustment. At the same
time it is difiicult. and so far as I am concerned impossible to predict what effect the

future would have in case of royalties being abrogated. If you take some of the diagra-
matical charts of prices, you will find that there has been a constant wave up and down
over the last fifty or sixty years in the price of iron. But if you draw a line from the top
of one elevation to the to^j of an elevation which t^ok place fifty years after that you will

find that there has been a gradual descent in the extent of the highest prices. The waves
continue, but the amount of travel that they have is very much decreased, and this has
taken place without any alteration in royalty dues.

1102. Has any diificulty been found in Cleveland in depressed times owing to the royal-
ties being fixed in amount? Of course, everything that goes to increase the cost has its

effect in increasing cost.

1103. I rather mean has it led to the closing of mines or to the reduction of wages ?

No ; the price of iron has led to that, but it would be very difficult to say that it was the
royalty which had put Is. 6d. per ton on a material which cost you more than twenty
times that. Of course it played its part. The Is. 6d. is for ironstone royalty. I am tak-
ing it at 6d. per ton, and it takes about SJ tons to make a ton of pig iron.

1109. If the minerals of a country could, on an average under the world's competition,
be worked just to a sufiicient profit to ensure working if no royalty rent were charged,
what would be the effect if these minerals belonged to the state as compared to their
belonging to private persons? Well. I do not know that it would be very different. There
are certain minerals belonging now to branches of the state, and I cannot say that I find
the state is a much better landlord than anybody- else.

1112. But it would not. of course, be worth the while of any private owners of minerals
to let them be worked for nothing ? Certainly not. And that is what I venture to say
was in the mind of the Spanish and other governments where they look for their remuner-
ation in the increase of prosperity to the coitntry. They look upon it as a national .(uestion.

1117. If the minerals of a country could, on the average under the world's competition,
be worked jus*' to a sufiicient profit to ensure working if no royalty r^nt were charged.
what would be the effect if those minerals belonged to the state as compared to their
belonging to private persons ? I cannot see that there would be any difference.

1118. I am asking you what would be the effect under those two conditions ? In the
one case paying no rent, and in the other case paying rent ?
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1119. lu tlie one case belonging to the state, and in the otaer case not belonging to the
state? Well. I think if 1 wer=* the landowner under the circumstances and I was going
to get no rent for' my minerals. I would let them lie there tantil the time came when I
I could get it.

1120. And if you were the nation what would you doV If I were the nation I should
be in an entirelj- different position, because the nation's interests are very much wider
than those of individuals.

1121. Do you think the state would give the permission to work the minerals in the
interests of the communicv ? Yes, in the interests of tlie community.

1122. Even without exacting a royalt\^y Yes ; I think it would do so, because in
Prussia, for instance, the state has an undoubted right to the iron ore of Prussia, but it

allows it to be worked in the way we have been speaking of, namely, bj' concession, for
which nothing is }3aid.

112.5. Take two states beside each other, in one of which private ownership prevails,
and in the other the minerals belong to the state, and the two compere with each other?
Very well, then I think either the community or the individual who is working the min-
erals would profit to the extent of the royalty.

1126 You think the private owner, if his interests were not to be served, would not
permit the coal in his fields to be developed, but you think the state, in the interests of
the community, would encourage the developmen., even although there were no immedi-
ate profit? I think the state might do so.

1127. I will put another question, because I think it will recouf'-ile the two views. If
the industry in a country- where the minerals belong to the state will bear a roj^altj^ rent
at all in the world's competition, the highpst royaltj" rent that the minerals will bear will
in all probability be paid by the ultimate worker, no matter what the terms are on which
the i>tate concession is given? Yes. I think so.

1128. That is to say that if the commodity will bear a royalty rent at all and the state
grants those minerals free of rent, what ultimately happens is that in the transmission
of that royalty from year to 3'ear it ult'raatelj^ bears to the actual worker whatever roj'alty
rent it is capable of bearing in the world's competition ? Certainly.

1129. Tnat is not irreconcileable, of cotirse, with the other hypothetical position? Of
course the position upon which you are basing the problem is an extremely difficult one.
To day it might not bear any royalty at all. For example, the ordinary royalty of the
Blackband ironstone in Scotland before 1824 or 1828 perhaps was aboiit 6d. per ton. The
hot blast Avas discovered and it enabled them to treat the Blackband with great ease and
readiness, and the consequence was that an estate belonging, I think, to Sir AVilliam
Alexander, was let at a fixed rent of £12,000 a year and 7s. 6d. per ton royalty. In 1862,
for minerals on the west coast of England, the hematite iron ore of Lancashire or Cum-
berland. I forget in which county it was. which was usually let at about 2s. per ton was
let at 7s. 6d. per ton ; and all this wotild affect very greatly the position of affairs when
thej- came to be discussed in the future under an entirely different state of things.

Marshall Nicholson, of the West Yorkshire Coal Owners' Association :

1287. Have you at all thought of the usefulness of a sliding scale as compared with a
fixed system ? Yes, I have considered that. I consider that it is of very little moment,
because if j-ou were under a contract and you had a sliding scale you would feel th=' benefit
in depressed times, but of cottrse whatever benefit you got then you would have to pay
back in better times. Therefore on the whole I do not see much advantage in it.

John. Devonshire Ellis, chairman of the South Yorkshire Coal Owners' Association :

1434. Now, so far as South Yorkshire is concerned, as far as you know, is there anj^
reason to complain of the actual royalty charged for coal let ? No, it is a matter of bargain
of course, and the bargain is almost always very honorably carried ou- on both sides. I
do not think in is a matter of any complaint whatever.

1435. Then, as far as you know, and speaking for colliery lessees, is there any desire in
that respect to interfere with the present system or to disturb it ? I think, as a rule, they
would be very soriy indeed to get into an.v other hands.

1430. Do you mean bj' that the state, for instance? Certainly, I think that would be
a great objection. Most of the coal fields in ovir district are in the hands of large landed
proprietors, such as the Duke of Norfolk, EarlFitzwilliam, the Earl of Effingham, and Mr.
Foljambe ; they are all of them most liberal, honorable landlord^, and I scarcely ever hear
the slightest complaint made by anyone. The difficulty always arises, 1 think, when the

'

property is in the hands of either trustees or of small holders. That is my experience on
this matter.

1493. Can you tell us what is the quantity of coal produced in Yorkshire last year ?

It would be about 23,000,000 tons in 1889 for the whole of Y'orkshire About 13,000,000
were proditced in South Y'orkshire and about 10,000,000 in West Yorkshire.

1494. I think you said the average roj^alty was 6d. per ton ? Yes.
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1495. Is that upon the gross output, or after deducting anything for the free use of the
collierj' ? It is taken on the gross output, I think.

1498. Do you think that that would give a fair approximation to the amount of royal-
paid in South Yorkshire ? I think it would. We pay about £20,000 per year.

Francis Abigail, member of the New South Wales Legislative Assembly and Minister

of Mines in the years 1887-89 :

1529. Will you be so kind as to tell us what the law in New South AVales is as regards
the property in minerals ; whether, for instance, the same law afiects all minerals, or, if

not. with what difference. I am referring to the law of property in minerals, and to the
laws under which the mineral industry is generally conducted i Perhaps I can best do
that by referring to the state of the law and dealing with the sections which refer to these

questions. By the Crown Lands Act of 1884. section 7. in the case of all lands granted for

settlement the minerals are reserved to the Crown, and persons taking up the land actually

for settlement only take the surface, the Crown reserving all rights .o give authority to

mine under that land for the minerals. This 7th section sets it forth : it is not necessary,
perhaps, to read it, but it is in very clear terms that " all grants of land issued under the
authority of this Act shall contain a reservation of all minerals in such land, and shall

contain such other reservations and exceptions as may by the Governor be deemed
expedient in the public interest. Provided that wherever it shall be found that land
alienated under this or any of the said repealed Acts contains any mineral, and such land
has been alienated subject to the minerals being reserved to the Crown, the Governor ma^-
permit the owner of such land to remove such mineral upon payment of such royalty, and
upon such conditions as may be prescribed."

1535. Is the Crown Lands Act of 1884 applicable to all your minerals "? Yes. and
always has been, because the provision I have read is simply a provision transplanted
from the 1861 Act into the 1884 Act.

1-536. Therefore, practically you have no such condition as that which exists in this
country, in which the proprietor of the soil has the right to the minerals underneath it ?

No. except in very special cases.
1537. Are those cases of any importance cominercially ? Yes ; the A. A. Company

obtained, very many years ago. a grant of a million acres, and in that grant there was a
reservation of minerals. After they had been in possession for some considerable time
they applied to Parliament to cancel that i-eservation, and I am very sorry to say that
Parliament allowed the cancellation to go- The A. A. Company now stand out as being
possessed of large valuable mineral lands containing coal and other minerals without the
reservation.

1546. Are there any other exceptions, or is that the only important exception"? There
are other exceptions. Those other exceptions have been obtained by the passing of ^vhat
we call the Mineral Conditional Purchase Bill. There were a number of parties in New
South Wales who saw that they could obtain advantages if they could pass a law to evade
that reservation principle, and this Mineral Conditional Purchase Bill was passed, which
enabled them to take up both surface and minerals upon payment of £2 per acre, which
was double the rate for settlement under our Land Bill. Under the Land Bill you can
take up the settlement of land for £1 per acre, but under the Mineral Conditional Purchase
Bill they obtained the land at £2 per acre, with a condition that they would spend another
£2 per acre on improvements. That was in force for a short time, when we found that it

was being worked ver\- prejudicially to what we consider the public interest, and we
repealed that bill, but not before a number of people had obtained possession of the mineral
lands-

1547. Will you now explain to us the general method of dealing with minerals under
the Act to which you have referred ? Section 45 of the Crown Lands Act deals with
Crown lands within proclaimed gold fields. That section sets forth that " Any Crown
land within a proclaimed gold field which, after the 25th day of May. 1880. has been sold
conditionally or by atiction, or in virtue of improvements or otherwise, as well as any
such land alienated tinder this Act. shall be subject to the following condition, namely :

anj- person specially authorised in the prescribed manner by the Minister shall be at liberty
to dig and search for gold within such land, and should it be found to be auriferous the
Governor may cancel wholly or in part the sale of such land, and upon the notification
thereof in the Gazette the proprietor shall be entitled to compensation for the value of the
land as if it were not auriferous, and of the improvements thereon as appraised by the
local board, and such land shall thereupon become Crown land within the meaning of the
' Mining Act. 1874.' '' That, of course, gives the government the power, if the settler finds
that it is gold land, to resume it for mineral purposes, but the settler has the right to make
the first application for mining rights upon that land when it is resumed by the Crown.

1548- Is there a similar provision in respect to other minerals? Yes: section 91 of
this Act says. "The Governor shall, notwithstanoing the provisions of the ' Mining Act
of 1874.' impose a ro3'alty of not less than 6d. per ton on coal raised from land which maj-
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be hereafter leased
; and such royalty shall be in addition to or in substitution of any rent

payable by such lessee under the said Act, but shall not affect or prejudice anv other con-
dition of the lease."

1549. Does that mean that the government raises a tax of tid. per ton on all the coal
raised ? It simply means that they cliarge a royalty of Gd. per ton on the coal raised
from Crown leased lands.

1558. On what terms are these leases given ? A gold lease is from 1 to 25 acres, and
the rent is £1 per acre per year ; under a lease for minerals other than gold the rent is 5s.
per acre per year.

1559. Is there any limitation of the area for the other minerals ? Yes
;
you can take

a lease for the other minerals up to 640 acres, but for a gold lease, as I Say, you can only
take an area of from 1 to 25 acres—that is for reeling gold, but for alluvial gold you have
to take it in blocks of a very much smaller area.

1564. Am I to understand that the rent for minerals other than gold is a fixed rent ?
Yes, of 5s. per acre.

1565. And that it has no reference to the comparative value of the minerals beneath
the surface ? No ; there is one fixed rent for those, and the Crown makes no difference.
Their desire is not to make so much capital out of the land as to get their mineral wealth
developed and their people employed.

1.566. Returning to a question which you answered just now : in the case of coal did
you mean to tell us that where an individual or a company has taken a certain quantity of
acres for the purpose of working coal, the royalty of 6d. per ton is chargeable upon all
coal raised by that company ? Yes. it is so.

1567. So that, in point of fact, this 6d. per ton is in the nature of a government tax
upon the produce of coal ? We do not look upon it as a tax. We simplj^ look upon it as
a small equivalent to the Crown for great benefits granted to private people.

1569. Can you give us, generally, your view as to the economical result of this system
to the colony in respect of the development of the mineral resources of the colony ? There
can be no qiiestion or doubt, so far as our experience goes, that mining development under
Crown regulations is vastly more beneficial than if it were in private hands. That is our
experience

;
in fact, the feeling is so strong that I framed a bill before I left to take power

to mine on private property, which I hope to be able to pass if I arrive back.
1570. Is that private property the property to which you have referred before '? Yes,

that property where it has been obtained without the reservation. We find that people
who have obtained valuable mineral lands without the reservation are not ready to
develop them.

1572. When the lease is once given as you have described it, does that constitute a
property in the minerals to the person who has got the lease, or is it only for a limited
term of years ? For 15 years, with the right of renewal for 15 years more, and where it is

worked according to the conditions the Crown never comes down upon the leaseholders in
any way whatever, but will extend the time to an unlimited period as a matter of fact.

1575. Do you find that the party who applies for and gets the lease is usually the party
who works the mine or not '? I think not. Of course a man may be prospecting and may
find a valuable coal deposit without having the capital to work it, and he necessarily sells
the advantages he obtains from the Crown to those with capital who will work it.

1577. Do you know any cases in which parties rent these rights from others on condi-
tion of paying to them a royalty? No ; I think it generally leads to the formation of a
company. A man obtains these rights, and then he places himself in communication
with a number of gentlemen who form a company, giving him certain monetary condi-
tions for the rights he has obtained.

1578. Paying him a lump sum, I presume ? .Just so.
1579. Would it be fair to say that the interest upon that lump sum would be a species

of royalty paid to the person who obtains this right from the government ? Of course the
amoitnt paid to him has to be estimated in making a calculation as to the cost of the coal
taken out.

1582. Is the same course taken in the case of iron as in the case of coal ? No. Iron
come=5 under the other term, and there are no conditions of royalty charged upon it

whatever.
1583. You charge nothing ? No royalty whatever.
1584. Do you make any charge in the case of any other minerals, with the exception

of gold '? No. Coal is the only thing that carries the royalty.
1650. You appear to think that to have the minerals in the hands of the government

is a better system than we have here ? Undoubtedly ; I have no hesitation in saying that
our experience proves it beyond a doubt.

1651. But supposing you had had the other system in operation, would you see any
reason to change it by giving compensation to the owners of the minerals? Any private
rights that were invaded should be properly compensated for.

1652. Do you mean surface rights ? I am speaking not only of surface but of mineral
rights. Any rights of that kind which would be invaded by any public interest should be.
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as I say. properly compensated for. "^Ve are not communistic in >sew South "Wales, and
we believe if we invade people's rights we should pay for them.

1658. Do you think it is a fair principle to put all coal under the same royalty ? "What
I have already stated answers that. I have said that in a bill I framed I fixed the large
coal at 6d. and the small coal at 3d.

1659. But do not you think that the minerals of the country would be more readily
developed in the hands of a private owner who had the power to charge much less roj-alty
than 6d. ? Our experience does not warrant me in saying that : I think that we have had
one or two cases where private owners liave opened up their paddocks for gold mining,
and they have charged as much per week to each man as the Crown would charge per
year.

1660. Yet, in every case it seems that when the mineral turns out more valuable than
the charge made by the government, some private party gets the benefit and not the
country at large, is that so ? The country at large gets it indirectly, but the private
people do not furnish the same facilities for working the mineral lands as the Crown.

1707. In the proposed legislation, where you propose to take authority to mine under
the property of individuals who have acquired the mining rights. I understood you to say
that provision was to be made for ample compensation both for the mining rights and for
the surface rights V Ample compensation, and we give tbem three modes of obtaining it.

That is. when the land is taken they send in to the Minister their estimate o£ its value : if

the Minister does not accept that, they go to arbitration ; if that is not accepted by the
parties, we give them the right to go into the law courts and sustain their position there.

Barnard Platts Broomhead, barrister, and interested as "landowner and shareholder

in several mining companies :

1839. Have you had much practice as a solicitor in relation to leases of coal in South
Yorkshire. Nottinghamshire. Derbyshire and the district around Sheffield"? I have for a
great number of years. I have many clients who hold very large mining royalties and
very important leases.

1890. Could you tell us about how much the averaee of royalties in your district is ?

In our district the royalty up to within recent years was let or paid for at an acreage rate,
so much per acre. say. for the Barnsley coal, so much per acre for the Silkstone coal, so
much per acre for the Parkgate coal, and so on. Within my time, and certainly when I

began practice. I never came across a case of footage rent. But now. in the majority of
the cases, a rent of so much per foot per acre is paid, and not an acreage rent pure and
simple. For instance, supposing you have got a four-foot seam to deal with, or what is

sttpposed to be a four-foot seam, when you get to it the colliery lessee now instead of say-
ing. I will give you £150 per acre or £120 per acre, as the case may be. would say. I will
give you £30 per foot thick per acre, and then, as I find the coaf free from dirt. I pay
according to that footage rent. The ordinary rate in our district now is from £25 to £30
per foot thick p°r acre, and reckoning the yield of coal il am not a mining engineer and I
speak unier correction") at something like £1.200 per foot per acre (T think that is about
right), assuming that to be so. and I itnderstand it to be so. then £30 would give a royalty
of 6d. per ton. and £25. 5d. per ton. and so on. In my experience that is the average royalty.

1895. You. I believe, can explain to us the laws in force in the province of Biscay, in
Spain, with regard to the working of minerals ? I have had a memorandum prenared for
me of the state of things with regard to the mining laws of the province of Biscay, in
Spain, where my company has large interests. I will put it in for reference. In e^e'ct it

is this : the mineral belongs to the s-ate. Anyone, either a Spanish subject or a foreigner.
I believe, may. what is cal'ed. "" denounce" a mine, that is. bring to the notice of the state
the fact that there is a mineral workable un'^er certain property. He makes an application,
and for a small payment he obtains the right to work this mineral just in the same way as
an English landowner has the right to work his own minerals.

1896. What is the practical result of that ? To show the practical result of that. I
will give you our own case. In our case when I came into the company I found two sets
of royalty owners. I found a set of royalty owners under the state, who were paying less
than £100 a year to the state for the whole of the mines which we cook over- I found that
those royalty owners again had made an ai-rangement with some English people for a sort
of sub-letting, and for the creation of an interest under them. I found that the English
royalty owners had formed a company, which company I happened to take shares in. and
became a director of. I found that we practically had two sets of royalties. First we had
the English royalty owner ; second, the royalty to the concessionaire fjom the state, who
only paid less than £100 a year to the state. These royalties became so tremendously op-
pressive that we had to raise nearly £100.000 to get rid"^of the English rovaltv owner !^ who
was sitting upon us like the old man of the sea. We got rid of him. We raised £100.000,
and we cleared him off. and now we have the concessionaire, the royalty owner created by
the state, in Spain, who is drawing £10.000 a year from the working of our mines, and I
will undertake to say that that Spanish concessionaire has never spent £5':'0 over the
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transaction. The state, which is the theoretical owner of the mine, is not getting at this
moment £100 a year for which the concessionaire has. got £10,000. That is the operation
of the law there with regard to the state ownership of minerals.

1930. I think you said that you had had no experience of a sliding scale of royalties '?

I have not. We have often discussed it and we have felt that it would be a very
desirable thing. I have had the experience of going to land owners within the last year
or two and asking for concessions, and we have discussed from time to time the question
of the sliding scale, and we, that is. the solicitors on both sides, have felt that we would
not have had to be thei-e if we had had a sliding scale.

1937. I understand yovi to agree with the principle that a sliding scale based upon the
selling price would be verj- much more satisfactory, as it would render it unnecessary^ for
a lessee to be making applications to his landlord in bad times, many of the applications
possibly not being entertained ? That is my opinion, givea, however, without having had
any actual practice. It is a matter of opinion in our district so far.

1938. Wo aid that be necessary if the royalty was taken in low times ? No ; but then
I would go further and say I do not see why a land owner should not have some little of
the benefit of the high times. I think it is only fair all round.

1939. What some gentlemen would like would be to take it at the lowest and then get
the benefit of the highest? I do not say that at all. I think you should find the proper
stage. Let it go down as low as it may, it cannot go bej^ond a certain depth because when
it has got to a certain point it is not profitable and the work must be stopped.

1910. Have you ever known any of the powers of the old Canal Acts exercised in your
district"? TL.^' have been exercised for navigation purposes, though not for other pur-
poses within my knowledge ; but I should say that I can only go back for 30 years or so
myself. There has been nothing of that sort exercised in my time.

1951. You referred to Bilbao and the enterprises in which you are engaged there ; that
is ironstone mining, I presume ? It is.

1955. Can j^ou tell how much is paid as royalty ; what is the total amount per ton on
the ironstone in Bilbao ? In our particular case I should think we pay at the present time
something like £10,000 a year to the first concessionaire ; as I tell you, we have got rid of

the second royalty by the payment of somethine like £100,000.
19-56. How much per ton would that be ? My note here is that our mines pay the Gov-

ernment £56 a year, but that they were lease! to our company under a royalty of Is. 3d
per ton and a dead rent of £5,000 a year.

2008. I think you said the rent you paid at Bilbao for Spanish ore was Is. 3d. per ton?
—Yes.

2009. Is that exclusive of the money with which the third man was bought out ?

Yes, Ave have to pay that independent of what the third man got.
2010. So that reallj' your rent is a good deal more thaa the Is. 8d. per ton ? Yes, it would

have been.
2063. With regard to the case of the Spanish mines, is it quite fair to say that what is

the case in Spain is the necessary- result of state ownership of roj^alties? Could you not
imagine a case—perhaps there are cases—where the state would not give the concession-
aire the power of subletting, and in such a case would not the state itself get the whole
of the royaltj" ? Y'our complaint was, I understand, that the state got less than £100
a year whei'eas you pay £10,000 a year for roj^alty ; does not that arise, not from the state
ownership of the royalty, but from a certain incident of the law in Spain which gives the
first concessionaire power to sublet to a second royalty owner ? No ; there is ver3'' great
difficulty in imposing a restriction on the first concessionaire- The first concessionaire, I

think, must be left to make what he can of the proDerty.
2061. That is just the point ; why did you say " must be " left ? 1 take it that the

reason that the state in Spain has done this has been for the purpose of inducing foreign
capital to come in and to work these mines as they have not capital enough in their own
countr3".

2065. Would not the foreign capitalist be equally induced to come if the state confined
the ownership of the mine to the actual worker of it ; that is, if the state gave the con-
cessionaire a right to the mine simply as long as he works, without giving him power to

sublet to a third party ? I onh' want to correct what I think is your too general state-
ment that Spain proves the uselessness of the state reserving minerals ? 1 have not con-
sidered all the results that would follow from a state-owned mineral property as against a
privately owned mineral property. I merely wish to inform the committee about what
happeaed as a matter of fact and practice in Spain where minerals did belong to the state.

2066. Would you not modify your evidence by saying that the evils of the Spanish
system are owing to tlie existence of a power in Spain which enable.^, the concessionaire to
sublet ? If that power did not exist, the state would get the £10,000 a year, and not merely
the £100 a year, is not that obvious? Do you mean to say that if the state were to wait
until the capitalists came forward to develop the minerals they might have got this
money ?
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2067. That is how I put it ? Then I say j-es, if the state were disposed to wait as long
as the stdte might have to wait till the capital came.

Alfred Barnes, M.P , member of the Corami.ssion, and chairm.in of the Derby-
shire, ^Nottinghamshire and Leicestershire Colliery Owners' Association :

213i. I see from the answers that you do not have a sliding scale to any extent in your
district ? We have no sliding scales. I myself am not an advocate of the sliding scale.

I think that we have got quite sufficient experience in the past to arrive at an average, and
that Liotli the lessor and lessee ought to know what the average has been, and that ought
to be the basis for the future. I think it is merely a question of a small amount of capital.

In the bad times it would not make a difference of Id. per ton. and if anything so rii;e as Id.

per ton would stop a colliery I think it ought to be stopped. "What has really been the means
of bringing up this question of a sliding scale is the action of those people who have taken
their royalties in high times. They naturalh' wish to come down to the low figure. They
have taken their coal at perhaps twice as much minimum rent as it was worth and then
in the bad times—of coarse things are better now—but in the last six or .seven years they
felt the shoe pinch verj- severelj-. That has been a great means of bringing about the out-
cry for a sliding scale.

2189. When you said that you did not coincide with those who argue in favor of

variable royalty according to the selling price, that I think you said was because alreadj"
the market had been so well established that there was no necessity for it ? I think there
i« no necessity for it. I thins as you have experience of from 30 to 40 years you can
establish a fair average without having a sliding scale ; in fact, it is practically the
average result of a sliding scale you may say.

John Dixon Kendall, mining engineer and lessee of iron mines in Cuoaberland :

248i. You are interested in the hematite iron trade in Cumberland, I believe ? Yes.

24S5. What interest have you in it ? I am acting as a mining engineer, and I am also
a lessee of iron mines.

2488. You give us generally, I believe, what royalty is now paid upon ironstone?
Yes. in the answer to question No. 7.

2489. What does it average per ton ? It varies, of course, with the selling price. I

have a number of instances here, no two of which are exactly alike. I have abstracted 16
leases, and have the figures with me which I will give you. Here is one dated 1883 with
a minimum of Is. 9d.. it is never less than Is. 9d.. but up to 15s. the royalty is one-sixth of
the selling price ; from 15s. to 20s. the royalty is one-fifth of the selling price ; from 20s.
and upwards the royalty is one-fourth of the selling price. In the next one, granted in
1833. there is a minimum of 2s.. but it is one-seventh of the selling price afterwards. In
another, granted in 1875. there is a minimum of 2s., and the royalty is one-sixth of the
selling price. Another, granted in 1873. but which has been determined, had a fixed royalty
of 7s. Another, granted in 1862, had a fixed ro\'alty of Is. 3d.; that, of course, has expired.
Another, granted in 1833, had a minimum of 2s. 6d. ; that was whea the selling price was
12s. and under ; from 12s. to 203., there was one-fourch of the additional selling i^rice extra;
and above 2Us.. one-th"rd of the additional selling price extra. A lease granted in 1872 for
39 5'ears has a fixed royalty of Is. 6d. : another granted in 1875 for 1.000 years, has a fixed
roj-alty of 2s.. but the lessees paid a premium of £10.100 to the lessors. Another, granted
in 1877, has a minimum of 2s. 7d. up to 13s.: above 13s.. one-fifth of the additional selling
pt-ice in addition. One granted in 1881 had a minimum of 3s.. and the royalty was one-
fifth of the selling price. Another granted in 188 5 had a minimum of 2s. up to 12s., but
the scale after tbat was a verv complicated one. From 12s. to 12s. 6d. the rovaltv was 2s.

Id. ; from 12s. 6d. to 13s.. 2s. 2d. ; from 13s. to 13s. 6i., 2s. 3d.; from 13s. 6d. to 14s\ 2s. 4d.;

from 14s. to 14s. 3d., 2s. 5d., and so on ; it is an increasing fraction, and gets up to 6s. 4d.
when the selling price is 24s.; then it goes on increasing Id. per ton for every 2d. per ton
increase in the selling price.

2492. If we were to take 2s. as the average roj-altj' on the output, should we be far
wrong ? No, I do not think so, because the average price for the last ten years has only
been about lis. 9d. ; that is for an average ore, so that the royalty on that would be abotit
2s., taking it all round.

2502. Cannot you give us the proportions in which it goes up '? This is the way in which
it is mentioned in the lease ; there is no particular fraction. From 12s. to 15s. it is one-
sixth of the selling price : from 15s. to 20s. it is one-fifth of the selling price ; over 20s. it is

one-fourth of the selling price. Another has a minimum of Is., that is at Ss- and under
;

from 9s. to 12s. it is one-fourth of the extra selling price, in addition to the Is. ; from 12s.
to 15s. it is one-sixth of the selling price ; above 15s., one-fifth of the selling price. One
made in 1887 has a minimum of Is 9d. ; that is at 12s. and under ; from 12s. to 15s. it is

one-sixth of the selling price ; above 15s.. one-fifth. Then there is one made in 1878 at a
fixed royalty of 2s. 3d., which was (determined on account of the royalty being too high.
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2503. Is there always a fixed rent as well as royalty? Always a fixed rent, and that
varies very considerably. I have known from 10s. 4d. per acre to £100 per acre.

2504. Is it the general opinion in the business that the sliding scale is the besc arrange-
ment to make? Yes, I think the lessees prefer it, unless, of course, they have a fixed roy-
alty which would allow them to work in all conditions of the market. If you have gota
fixed royalty which will allow you to work at any time, undoubtedly that is the best.

2505. I do not quite follow that ; do you mean a very low fixed rent? A low tonnage
rent. If your tonnage rent is low enough to allow you to work in depressed times, then
undoubtedly that is the best so far as the lessees are concerned and so far as the district
generally is concerned.

2506. That is, if the amount of royalty paid is small enough not to encumber the work-
ing of the mine ? That is so. Of course if it is a high fixed royalty, then when times of
depression come you simplyjhave to surrender your lease, as has been done in some of these
cases which I have given you. For instance, there was a case where a fixed royalty of 7s.

Avas given in 1873, when iron ore was selling at 30s. to 3Gs. ; when the iron ore came down
to 13s. and 14s.. and even lower than that, they wei'e obliged to give up the lease. There
was another case in the same district where, in 1873, they actually gave 15s. fixed tonnage.
That lease had to be abandoned in the same way.

2510. Those very high rents were, I presume, given in the time of inflation, when
people were speculating ? Quite so, when nobody ever dreamt that iron ore was coming
down below 18s. or 20s., but the older leases which were fixed at Is. 6d. and Is. 3d. and Is.

and so on, were never broken, so far as I know, on account of the royalty being too high
;

the lessees were always able to work under those leases, but probably that was because
wages were less than they are now.

2554. Speaking generalh^ do you consider that the system of royalties prevailing in
West Cumberland has an injurious economical effect upon working the hematite ore in
that county ? Below 12s. I think they have decidedly, Above 12s.. as a rule, I have not
much fault to find with them, but below 12s. they are non only injurious to the lessees but
to the district at large, for the reason that if the roj'alties were lower we should be able to
work many mines or parts of mines which now we cannot work on account of the high
royalty.

2555. Have you had an opportunity of comparing the roj^alties that are paid in Cum-
berland with the charges in the nature of royalties which are paid at Bilbao ? Yes, I
have.

25.56. What is the result of your comparison ? They are inuch higher in Cumberland.
If you get a concession there from the government you have no royalty to pay for it.

2557. It is not that that I was alluding to. Of course, as you know, the actual pay-
ment by the people working the ores there is not to the government but to the persons
from wtiom they get the right; to the original concessionaires or the persons to whom the
concessionaires have parted with their rights ? Yes ; but I think there are many cases,
some of them very important cases, where the concessionaires are working the mines, and
they in a great measure, holding as they do important mines, rule the prices, because they
can work at a less price than the other people who have to pay royalties to the original con-
cessionaires. I know that some of them are paying as much as Is. per ton royalty, others
8d,, but there are some parties working very extensively who do not pay anything.

2573. Can you tell us what proportion of the selling price, assuming it to be as you
say, from 12s. to 16s., g-^es in labor? Y^'es ; I have worked that out. Of course, it varies
a great deal, 1st. according to the price at which the ore is sold, 2nd, according to the
quantity raised, 3rd, according to the nature of the deposit, and 4th, according to the
freight. But taking an average case of hard ore, which is difficult to get, and taking the
selling price at 9s., I 'find that the wages would absorb about 50 per cent, of the selling
price, and the royalty 22 per cent., and that the lessee would get nothing.

2574. What about the balance ? The balance is made up of materials, rates, taxes, and so
on. The wages and royalty only make 72 per cent. , but the remainder is made up of a number
of incidental expenses. If you take the same class of ore at 10s. 6d., you get 43 per cent,

in wages. 19 per cent, in royalty, and 10 per cent, would go to the lessee. If you take 12s.

as the selling price you have 40 per cent, in wages, nearly 17 per cent, in royalty, and 20
per cent, to the lessees. Take 18s., and you will have 30 per cent, in wages, 20 per cent.

in roj-alty, and 30 per cent, to the le&sees ; that is to say, as the price goes up the propor-
tion that is paid in wages becomes less, and the proportion to the lessee becomes greater,
whilst the proportion paid to the lessor is practically the same all the way through. Now
if VOL. take a soft ore at the same prices, that is, 9s. , 10s. 6d. , 12s. , and 18s. ; at 9s. you have 30
per cent, in wages, 22 per cent, in royalty, and 28 per cent to the lessees ; at iOs. 6d. you
have 28 per cent, in wages, 20 per cent, in royalty and 63 per cent, to the lessees ; at i2s.

you have 27 per cent, in wages, 18 per cent, in royalty and 37 per cent, to the lessees
;

at 18s. you have 18 per cent, in wages, 20 per cent, in loyalty and 48 per cent, to the lessees.

2575. That is, assuming the same royalty in every case? Yes. the same royalty for
the same selling price in each case. It is a royalty with a 2s. minimum I have been
working on.
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2576. And the same wages, that is, you do not take account of any rise in wages ?

Yes.
2577. Then you do take account there of the rise in wages ? I may say these are not

estimates, they are actual figures.

2578. Tou think there. I suppose, that the wage-earner gets also some profit from the
increased selling value, but not at once ; it comes later ? Yes. he gets a rise in wages as
the ore rises, but he does not gat the same percentage of the selling price ; his percentage
falls as the price rises.

2579. Do his wages rise at once ? Alaaost always at once ; they rise at once and fall

at once with us.

Alfred Hewlett, mining engineer and colliery owner in Lancashire :

2724. Have you any opinion one way or the other as to the advantage or disadvantage
of a sliding scale royalty as compared with an ordinary royalty ? In my own opinion I
would much rather have a fixed royalty. I might add to this that f o far as my know-
ledge goes royalties were originally fixed by a sliding scale almost entireh'. That was the
origin of the royalty so far as my knowledge of the history of mining goes. Then great
dilHculties arise. It is always unpleasant tn have all your books looked at and evej>y-
thing of that sort ; bu^ it is a necessity in the case of a sliding scale. Complications
arose and hence the fixed royalty came, and for myself I very much prefer a fixed royalty.

William Barrow Turner, member of the Institution of Civil Engineers :

3000. How long experience have you had in the hematite mining? Over 30 j-ears,

3001- Will you describe the nature of the mining generally ; is the ore found in veins ?

It is found in veins, but mostly in irregular deposits. There is very great uncertainty
about it. You can always say where ore may be fotind, but it does not at all follow that
you will find it. I may say that there is more risk than there is almost in any other kind
of mining I know ; in fact I have searched for ore myself about twenty years before I

found any at all.

3006. According to the sliding scale which you gave us the royalty upon a ton worth
10s. would be Is. 8d., the minimum being Is. 6d. when the price is not exceeding 9s., and
there being an advance of a penny per 6d. up to 14s. Therefore, at 10s. the royalty will
be Is. 8d.. will it not? Y^'es.

3007. "Would you have to pay in aaamun to that roj-alty of Is. 8d. any wayleaves,
either underground or surface ? Yes. you will frequently have to pay an underground
wayleave. which in many cases is rather an excessive charge, and for this reason, that
the roj'alties are so much mixed up. You may have a field of a few acres, say four or five

acres, with the minerals belonging to two lessors. In a case of that sort you would have
to paj' a double wayleave-

3008. You mean you not only have to pay a roj'alty for the right of working the min-
eral, but you have to pay a wayleave for bringing the mineral worked on the property of
somebody- else through that part of the mine which is the property of another person, is

that so ? Yes ; and that you have to do sometimes twice over ; it would mean in certain
cases 4d. per ton- That is really a tax upon the royalty.

3009. You would have then in regard to the royalty to add 4d. per ton in some cases for
underground wayleaves ? That is so.

3135. About how much per ton is the royalty rent as separate from the wayleave? It

varies ; there are so many schedules. There is one which is a sixth of the selling price,

with a minimum of 2s. That is a scale of our own Avhich we have been working under
for a number of years. There is also a schedule ^vith a minimum of Is. 6d. at 9s. and it

goes on increasing according to a scale which from lis. 6d. to 12s. makes it 2s. ; at 15s.. 2s.

8d.; at 18s.. 3s. 9d.. and so on. There are several scales, but they are all more or less similar,
except where you have the 2s. minimum.

3136. Have jow found the sliding scale advantageous ? I think it is an advantage. It

is an advantage in this way. that it enables you to meet the consumer at the low prices.

William Kellett, mining engineer and manager of the Barrow Hematite Iron and
Steel Company :

3212. Are the sliding scales of recent introduction into Cumberland ? Those that I
have handed in have been more than 10 years in existence.

3213. Were they introdiiced on account of any depression in the trade? They were.
3214. Would you say that the sliding scale sj'Stem has now replaced the old system of

fixed royalties ? I should think it is graduallj- doing so.

3215. Gradually ? Yes : I think when any new lease is made a sliding [scale is
adopted.

3216. Is it your opinion that the sliding scale system is a better system than the fixed
system ? Yes, I think it is a fair system. I think it is fair to both sides if it is a proper
sliding scale, a just oue.
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3-223. Do you consider that the high royaltj' at one end of the scale at a high price is

not balanced by a correspondingly low royalty at the other end of the scale"? I do not

think it is.
, , , , , , ,, i , i

322-4. Now. you suggest that the same principle should be followed whatever may be

the price, and that a certain proportion of that price should always go to the landlord—an
eighth, I think, was the figure you gave "? Whatever the price is, whether it be an eighth,

a sixth, or a tenth, or whatever it may be. I would follow that through.

3225. You would admit, however, that one mine may be an eighth, another a sixth,

and another a fifth ? Certainly ; I think you must fix your sliding scale according to the

quality of the ore. the nature of the mine, the quantity of water that you have got to

pump."^and the distance from the surface that you have got to raise the ore.

322(5. The lesult of that would be that the lessee of the mine and the miner would
derive a greater benefit when prices are high than the royalty owner ? I think the royalty-

owner would have had his fair share of it all through.

William Gill, general manager of the Oiconera Iron Ore Company :

3373. Does the state in Spain levy any other tax on the minerals than the royalty ?

Yes.
5374. A special tax I mean ; not a general tax? Yes, a tax of one per cent, on the

value of the ore at the quarry's mouth. The ore at Bilbao is sold free on board ship ;
in

fact, invariably free on board or sold on this side ; so that the value at the quarry's mouth
is a fictitious Value, and has to be appraised and valued. It is settled at present at so

much. We have meetings from time to time with the treasurer, with the assessor, and

we arrange that the standard for the coming quarter shall be so much, and upon that we
pay one per cent. It comes to a very small amount for the large quantity shipped by the

Orconera Company for instance, which has nearly 900,000 tons per year of its own ore, but

I think we only pav about £1.800.

3375. You said, I think, that the greater part of the hematite mines at Bilbao are not

worked by the original concessionaires, but have been leased or parted with in some way
to other parties ? ^Yes, I should say two-th.rds of them have.

3381. I understand it then as comparing the position of the concessionaire of the min-

eral rights in Spain with the proprietor of minerals in this country, that the concession-

aire who works his own concession would stand in the same position as the proprietor of

minerals in this countrv who works his own mines '? Exactly.

3384. The sum paid' by the lessee to the concessionaire would be a payment of the same
class as the royalty paid by the lessee to the proprietor of minerals in this country, would

it not ? Yes.
. ^ i. , , ,

3385. Then can you tell us what is the amount of royalty paid by the people who are

workino- the mines in Bilbao, the actual workers of the mines, to the concessionaires?

Yes ; i" varies very much according to the position of the mine and its facility for traus-

portl and the quality of thu ore : but it may be taken to range in the very old leases made
about 10 or 15 years"^ ago from 8d. to lOd. per ton up to 2s. and 2s. 6d for brown ore. and up
as high at present, but only just recently, as 3s. 6d. per ton for red hematite, which is

getting very scarce, and of which there is only a very limited supply ;
but that can hardly

be taken as''a fair test of royalties over the whole district, because the red ore is in the

hands of two or three people.

33SG. What is the price of led ore free on board ? Xow it has gone back a little, but

a short time ago it was 12s. a ton free on board.

3387. And was the royalty of 3s. 6d. paid on the 12s. ? Yes.

3388. Do you make that calculation including any lump sums that have been paid for

buying up royalties? They vary very much. Occasionally a lump sum is paid; occa-

sionally a premium is paid'^in addition to the royalty—for instance a man will give £2,000

or £3,000. or whatever it may be. and a royalty of so much.

Septimus Alfred Stephen, member of the Legislative Council of New South Wales •.

3477. Could vou tell us generally what is the practice with legard to the concession of

minerals in New South Wales? Originally, when all the grants were made under what
we call the Orders in Council, that is, before 1861. the grants did not contain in every

instance the same reservation. Some contained a reservation of timber for bridges
; some

contained a re--ervation of all minerals : and some would contain a reservation of roads in

addition. But in 1854 (I am speaking entirely from memory, but I am sure I am right on

this point), a proclamation was issued by the Governor cancelling the reservation of coal,

which had the effect of making the grants prior to that date contain no reservation of

coal. In the Act of 1861 there were two different conditions under which lands were

granted, one simply where you took up the land, and had to reside upon it for a certain

number of years, when you did not get the coal or minerals ; and the other called a min-

eral conditional purchase, where you had no residence clause, but after expending £2 per

acre in mining purposes other than gold, and paying £2 per acre, you got a grant of that

and with no reservation of the minerals.
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3478. Does a large extent of the laud containing coal deposits in New South Wales
belong to private owners, under the system of grants which you have described to us V

As far as I know. I should say that until within the last few years all the coal mines
worked in New South Wales were held by private owners, either purchased under the
Orders in Council, or else bought as a mining conditional purchase. I should think per-
haps very nearly the whole of the land worked for coal was worked by private owners till

within the last few years.
3479» Are those coalfields which are held byprivate proprietors worked by the proprie-

tors ; or are they let? In many casee a company has been formed, and the property
belongs to the company who have bought the land right out. In other cases the owners
of the land have leased it on a royalty of so much per ton. The roj-alty varies from 6d.
to Is., which, I think, is the highest! know. They pay 6d or Is. per ton on all round
coal, and on small coal I think 4d. is about the general price. That is the royalty paid
to the owner of the land in fee.

3480. Is it customary to reserve what are called fixed rents also ? Yes, nearly in every
instance. The fixed rents vary. I know one case in which, I think, the fixed minimum
rent is £2,000 a year. I know another where the fixed rent is £1.200 a ^ ear. I have known
one as small as £450 ; but in that case I consider the fixed royalty was a very small one.
I do not know any lease issued by a private person which does not contain a roj'altj'.

3481. Could you give us the acreage in those cases? I could not tell you the exact
acreage, but I think the royalty which I speak of as being £2,000 was for over 1. 000 acres
of land.

3482. It was about £2 an acre then ? Yes. I have never known the principle fixed
according to the acreage ; it has generally been a matter of arrangement between the
intending tenant and the landlord who has said, " I must have a fixed rent of so much,
and I will not let it to you without."

3508. I think you said that it was not till 1884 that the Act was passed giving the
Crown the possession and control of the minerals ? In the 1884 Act there was a clause to
say that for the future all minerals should be reserved in all grants ; that Avas practically
doing away with the M.C.P. clause, as it is known in the colony, which authorized per-
sons to acquire the minerals by paying £2 per acre and expending £2 in mining other than
gold.

3509. Can j^ou say what led to the change from private ownership to state ownership ?

The colonists thought that, seeing that a large royalty was derived from these people who
bought the land, they ought to have the right to reserve that for the state, that was the
reason of it.

Richard Harris Williams, past president of the Mining Institute of Civil Engineers :

3833. What knowledge have you of mining in Cornwall ? Very considerable ; I have
been engaged all my lifetime.

3864. . . I think the dues should be paid on the profits, and not on any given propor-
tion of the mineral raised. Suppose that two mines are working side by side, or within the
immediate district ; one returns, we will say, 20 tons of tin per month, and leaves a profit
of £500 per month ; the other returns 20 tons of tin per month, and has to call upon the
shareholders for £200 per month to keep it at work. Now, you see that the payment of
dues there comes very hard on the parties who are paying more for the tin than it is worth.
That arises from this fact that in the one mine, which is making a profit, the grade of
ore is very high ; in the other mine, which is making no profit, the grade of ore is very
low, and it is only the hope of meeting with a higher grade of ore that this work is con-
tinued ; the dues do come there with very great and severe pressure on the proprietors of
the mine—unduly so, and help to crush them entirely, because it is the exhaustion of the
shareholders' resources that shuts up the mine.

3889. Could you define what the profits are ; do you think there would be any difficulty
in defining them ? No, I think not. I think that, if the books are fairly audited,
there ought to be no difficulty whatever,

3890. The effect of it would be practically to make the lessor a partner ? Yes, he would
be a partner ; but the lessor is the benefited party when often the adventurers lose all their
money. First of all, there is the dead-rent. I have unfortunately worked mines that
have returned so little mineral that the dues have not covered the dead-rent—the dead-
rent being the full agrictiltural value of the lands occupied—besides paying £100 for what
was damaged. Then, again, the people are employed, and the land and the houses become
more valuable around the mine, and the markets in which the lords are generally interested
more or less are better ; whereas the shareholders lose the whole of their capital. Under
conditions where the mine is, we will say, worthless, it would relieve the Cornish mines
a great deal if the dues were paid on profits. If that relief was granted to mines or
obtained by the mines a large number of mines which are now shut up would, perhaps, be
re-worked, and it would revert to the lord's interests as much as to those of the share-
holders.
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3891. What proportion of the profits would 3'ou consider a reasonable rate of dues ? I
think that is a matter which should be well weighed over in all its relations, taking the
average of the mines in the county which are paying profits. I think if there was a

uniform rate laid down it would be only fair that that shoiild apply to the whole of the
mines, inasmuch as if the mine is paying an excessive profit over the outlay the parties
associated in ihat mine are very often in a mine that is paying nothing- I look upon it on
a broad principle, as if all the minerals belonged to one lord in the county.

3892. "What should be the proportions"? I think that ought to be well discussed and
weiehed over, but I should have thought that a fifth, or something like that—a fifth or a
quarter part of the profits.

3898. Of course the lord would then be subject to good or bad management? That
would be a very wholesome thing, because bad management would not be allowed ; that
would be good for the county, for the lord would come in to help to remedy the evils which
ought never to be allowed to exist.

4102. Do you, therefore, think it would be fair for a landlord to be entirely at the mercy
of his co-partners, as they would be in this matter ; he holding, say, a fifth ? No, I do not
think so. I think the landlord should be fullj- protected in every way.

4103. In what way would you protect him ? The landlord should be paid for the land
at its freehold value, and 50 per cent. over, then he would have his dead-rent besides.
Then j'ou see the people are employed around him : his tenants are employed. Th«n, as far
as the dues are concerned, the books would be audited, and the landlord would have full

power to insert any clause relative to the management of the mine, or to the working of
the mine.

William Rich, agent for the South Condurrow Mines, Cornwall :

4141. Did you hear the suggestion made by the last witness that it would be desirable
that dues should be naid on profits V Yes.

4142. That is not a matter which this Commission can take into consideration, but at
the same time we should like to hear what you have to say upon it V I do not think it is

workable.
4143. Why? Because it would lead to an interference on the part of the lords, and it

would be sure to create diversity of opinions, to say the least of it. I think it would be
hardly fair to the landlord ; I do not agree with it at all.

4179. Could you give me the reasons for which you think it would be unjust to the
landlord to pay him a share of the profits ? 1 should say that we have got trouble enough
now with the landlord. I think the landlord would have a perfect right to interfere, and
it would lead to further disputes about the profits, and how the mine should be worked.

4180. Would it not be to the interest of the shareholders to work the mine economi-
cally ? Yes, certainly ; but then there might be a difference of opinion with the lord upon
that.

4181. If there was a difference of opinion, and if he had a quarter of the shares, would
you not think it fair that the opinion of those who had the majorit^v of the shares bhould
prevail? Certainly ; I should not like to give him a quarter nart of the profits.

4182. AVhatever it was, a qiiarter or a fifth ? I do not believe in working with the
landlord on the profits. I think the landlord should have certain fixed dues while the
mine remains to be developed ; let the shareholders take the profits, if any. and the losses.

4185. D-> you think it is fair that the landlord should get a rent when there is no profit

made? I should say so, a small rent, or a royalty which is the same thing, and then I

would increase that royalty as the profits came up. You must look at both sides of it

fairly. I do not think a low-letting royalty will hurt the mines in Cornwall. I do not
think that. say. 2 per cent, on the gross produce until the mine pays would hurt them.

4186. Would you leave the fixing of the amount of royalty to arbitration ? No, I should
like the Legislature to step in there, and then let us get the best terms after.

4188. Supposing the parties differed as to what the amount of the royalty should be.

would you let the court of arbitration fix the amount of royalty then ? Yes. I have no
objection to that.

4189. You do not think that that would be too great an interference with the right of

the landlord ? No ; if the Legislature were to fix a low amount of royalty we should then
know exactly where we were.

4190. But you approve of leaving it to the tribunal to fix the roj-alty ? Yes. but not
for any new ground, for mines that have been already worked. 1 do not go so far as to

approve of it in the case of breaking up new ground. I speak of mines already worked,
where the surface has been already opened and destroyed.

4191. Do you think that that would be quite fair to the landlord? I think so.

4192. Supposing the arbitrator said he is to get no royalty until a profit is made? I

sav I would limit it while the mine is developing, but he should have 2 per cent, at least.

4210. What standard would you take by which 3-011 would vary the dues as the mines
improved ? I should say that if we had to pay two per cent, during development, while
our money is being expended, and then increase the dues to four per cent, when there are

32



55 Victoria. Sessional Papers (No. 88). A. 1892

profits and dividends paid, and continue that four per cent, until all the capital is paid
back, and then give the landlord five per cent, diies—I am speaking of the gross produce
now—that would be about fair. I think we could stand that in Cornwall, and that it would
be fair both to the landlord and to the mines. In no case should the dues exceed five per
cent, of the gi oss produce.

4211. I am not altogether quite clear as to the exact meaning of the gross produce?
That is everything sold out of the mine ; the gross produce, regardless of cost ; everything
we return, whether it is sand, or tin, or stone, or ores or clay, everything we sell out of the
mine, regardless of cost, is the gross produce of the mine.

(Jharles Fludyer, lessee of Violet Seton and Great North Seton Mines, Cornwall :

4342. You have said that you think the state should own the minerals of the country ?
Yes, 1 do.

4343. In answer to a question, you said you did not think it practicable to get the own-
ership conferred upon the state at present ? I think not.

4344- Do you think it will be practicable at some time? Yes, I do.
4345. Have you any suggestion to make regarding how this notion of yours, to confer

on the state the ownership of the minerals, could be made law? It depends upon the
House of Commons a good deal, I think.

4346. In saying that you would give a fancy price to the surface owner for using his
land to get that mineral, I presume j^ot do not mean us to understand by pajang this
fancy price you were recognizing his right to the minerals ? I do not think he had any
right to the minerals at all.

4347. Then you merely meant, by assenting to give this fancy price, that you wovild pay
the price in order to compensate him for taking compulsory powers over his land ? To
compensate him for the compulsion ; that is it.

4348. Then upon the state acquiring the minerals, I presume you would give no com-
pensation to the present holders of the minerals ? No.

4349. Would you give compensation in no case ? Of course circumstances alter cases
;

there are cases, perhaps, of individual hardship which should be taken into consideration.
4350. Could you give me any idea of how you would deal with cases which the present

holders have purchased during, say, the past hundred years ? I should say that there
should be some tribunal to settle that.

4351. Then your suggestion is, that an Act of Parliament should be passed, establish-
ing a court for the purpose of deciding where compensation should be given and where it

should not ? Yes, in cases of individual hardship.
4352. I understand you to say, in answer to that question, that you would leave this

court, instituted by an A.ct of Parliament, to decide what would be cases of hardship
and what would not be cases of hardship ? As Mr. Pendarves mentioned, there are men
who have purchased a portion of the mineral rights, but have not any rights to the
surface ; sucli cases occurring within a certain stated period, say 100 years, should be
considered.

4353. What about those who sold the surface, reserving the minerals under it ? I
would not give them any compensation—good gracious, no.

4354. You would not ? Oh, dear no.

4355. You say that you woixld not compensate those whose families have held
minerals for a number of centuries ? No, I would not.

4356. Then you say they have no right to get compensation ? I do not think that a
landlord has a right to the minerals anj^ more than he has to the rays of the sun or the
fishes in the sea, or the air we breathe.

4357. If you say nobody has a right to the minerals, do you think anybodj^ can sell a
right in minerals ? Well, Ihey have done so, of course.

4358. If they had no right lo sell, how could they sell it ? It is the law of the land
now that thej^ should have these mineral rights, but I do not think it is a proper law.

4359. Then it is not as a matter of equity that j^ou would compensate these people, but
because they have taken the minerals from parties who have had no right to sell under the
existing law ; because they have made a purchase as they believe according to law ? Yes,
because t ey have made this purchase according to law within the last 100 years; the
court should take into consideration the case of those who had made such purchases.

4360. Even though the parties from whom they made the purchase had no right to sell ?

Yes, even though they had no right to sell.

4405. Do you think the state, when it was owner, would treat its tenants as the gen-
erous landlords do theirs ? It would do the same as Lord Robartes, I think.

4406. It would not try to get the best terms it could, but it would act charitablj-

towards lesse'^s? I do not know about acting charitably, but I think it Avould act fairly.

I think it would be compelled to act fairly, because there would be a court, and that court
would be answerable to the House of Commons.
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4407. You do not think it would be its duty to make the best terms it could for the
community, its cf.s/?<i ([ui trust? I think it would belts duty to act fairly between the
country and the man who lays out his money upon the development of the country, and
lays out his monej'' in the employment of the poorer class.

4-408. Do you tbink it would be possible for the state not to think of commercial con-
siderations, but to think simply of giving satisfaction to the lessees of its property '? I do
not go sn far as to saj^ giving satisfaction to the lessees, but I go so far as to say that it

would do what is actually fair and right between those who invest their capital in devel-
oping their country and those who own the country, which, in that case, would be the
people of the countrj-

4409. Do you think you can arrive at what is a satisfactory term between the lessor
and the lessee in any other way than by the bargain of the market '? Yes, I believe that in
those cases a court would settle the matter more fairly between the parties.

Josiah Thomas, member of the Commission, and manager of the Dolcoath mine,

Cornwall

:

4417. Can you tell us the history of the Dolcoath mine
; how long has it been working?

It commenced working in 1709 and has been Avorking continitousiy ever since ; it was
formerly a very rich copper mine, but in the last 40 years it has been worked principally

for tin. The lode in the upper workings produced copper, but with the depth the ore

changed from copper to tin , and during the last 30 years we have not been raising any
copper at all ; it has been entirely tin.

4418. When would your last lease have expired ? The last lease for 21 years would
have expired in August, 1887.

4419. I believe the shareholders of Dolcoath have some complaint to make, or think
that thev have some complaint to make, in connection with the negotiations for the

renewal "of the lease, is that so ? Yes ; the complaint was this, that they received difEer-

ent treatment from that previously received by any set of shareholders in Cornwall.

4420. "Will you explain the circumstances and the grounds of their complaint ? A^out
4i years before" the expiration of the lease the shareholders applied to the lord to ask on
what terms he would give a fresh lease for 21 years, and as the mine was so deep (being

nearlv half a mile deep, or over 400 fathoms) and the pi'ice of tin for some years had varied

considerably, the shareholders thought that one-fifteenth, which they were then pay-

ing, was a very high rate of dttes, and asked the lord to grant them a new lease for 21

years at one-eighteenth ; that is one-eighteenth of the gross produce- After a few days
a rep'y was received from the steward. This was the first written communication the

shareholders had from him. The first thing he said was, and this is a quotation from his

letter " You must bear in mind that at the end of about 4j years Mr. Basset will have
this valuable property to deal with in any way he chooses, and that he is not bound bo

renew the lease at all. Mr. Basset will accept a surrender of the existing lease as from
January 8th. 1883." that is 4^ years before the termination, "and grant a new lease for

21 years," which would virtually be IP^ years, ''reserving one-fifteenth dues together

with a quarter part of the future profits to be paid every 12 weeks itntil, exclusive of

dues, he has received £40,000. You must consider these terms as final. If they are accep-

ted Mr Basset will require a notification to that effect not later than the 1st day of April

;

if they are not accepted the negotiation must be considered as at an end and the lease

must then run out." That, as 1 have said, was the first communication we had from the

steward on an application for a new lease. He wanted us to resign a lease then, which
had 4^ years more to run, to take a new one for 21 years from that date, pay one-fifteenth

dues, which is what we were then paying and £40,u00 in addition. When those ti-rms

were announced to the shareholders and afterwards to the public there was a great com-
motion throughout the coiintry. Such terms had never been heard of before. Many of

the shareholders in Dolcoath had also large interests in several other mines upon the same
lord's lands which were making heavy losses, and they naturally thought the lord would
have taken that fact into consideration in granting a new lease for Dolcoath. Dolcoath

wras a prosperous mine, as you may see by the returns which I have sent in.

4421. Do the returns show the profits? Yes.
4422. What w-ere they ? From the beginning of 1799 to the end of 1889 they were

£806.217, and we had paid to the lord dm-ing that time £259,579.

4423. Do you refer to the profits divided ? Yes ; the profits divided amongst the

shareholders,
4424. Will you pursue the history of the transaction ? There was a great stir in all

the neighborhood. Then there was a great deal of negotiation. A committee was
appointed by the shareholders, consisting of some gentlemen outside the executive, some
very influential gentlemen in the county, Mr. Thomas Bolitho and some others, and they

h.ad several meetings with the lord and with the stewards. After about two months'

negotiations the best terms that could be obtained were a new lease for 21 j^ears after the

termination of the then existing lease (that was 4^ years more than the first offer), a
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royalty of one-fifteentli as before, and a payment in cash of £25,000. Those were the best
terms that we could obtain, and we had to pay that money.

4425. Did the transaction have any effect upon mining enterprise in Cornwall ?

Very much so.

4426 Why ? The outside shareholders appeared to have lost their confidence in the
lords. I have known some instances of shareholders residing outside Corn-vvall selling out
their interest in Cornish mines : some of them have gone so far as to say thej' wotdd never
take a share in a Cornish mine again if they were to be so treated by a lord.

4427. The reason being, as you explained before, that previously leases had been
renewed as a matter of course ? Certainly.

4428. And, as I understand, without a fine ? Without a fine. This was the first fine
;

they did not call it a fine, they called it a premium. Fine or premium, call it vs^hat you
like, we had to pay £25,000. and that was the first instance in Cornwall, that ever I heard
of, of a fine or premium having been enforced.

4429. Do you mean, as a matter of fact, that leases in Cornish mines have been invari-
ably renewed tipon the same terms as before ? Xo. I would not say alwaj^s upon the
same terms. That would depend somewhat upon the value of the mine at the time. I
mean that they have always been renewed as a matter of course, without any question.

4430. And without a premium ? Without a premium. This is the first and only
premivim, so far as I know, that has ever been paid in Cornwall.

4435. Then, as I understand it, the practice has been that although the royalty was
subject to revision on the renewal of the lease, yet no premium had ever been asked for
before? Never before ; it was the first instance that I ever heard of. The way in which
the steward put it irritated the shareholders verj^ much ; it shook their confidence,
because he stated plainly. Mr. Basset "is not bound to renew the lease at all ;

" almost
intimating that he might take it into his own hands.

4436. And the words created the greatest uncertainty and doubt ? Yes ; they shook
the people's confidence, because there iiever had been any question before about the leases
being renewed, and they had never thought it possible that a lord would take a mine into
his own hands and work it.

4437. As a matter of fact, according to the legal construction of the lease, was the
agent of the lord correct in saying that he was not bound to renew the lease ? Yes ; as
the law now stands, undoubtedly, the lord can say at the conclusion of the lease, '" Will
3''ou please leave the mine, I am going to work it myself." There is no law to prevent
that.

4438. That is to say the adventurers or the shareholders, when the lease was made
originally, did not request that a provision should be made that the lease should be
renewed at the expiration of 21 j-ears. upon terms equitable or otherwise ? No ; because it

^vas always the custom of the country for leases to be renewed whenever desired.

4524. Will you tell its again what was the capital expended by the company in devel-
oping the Dolcoath mine ? In the printed return I gave it as £45,252.

4525. AVhat had the lord done towards the development of the mine, what service,

what outlaj-. or what anything had he done for this amount of money received from the
company? Xothing beyond this : in the period that I spoke of between about 1846 and
1853, when the mine was changing from copper into tin. the lord gave up some dues which
he might have lawfully demanded. He did not contribute anj- money, but he did not take
some dues which he might legally have taken.

4526. That would reduce the sum which he would receive ? The sum which he was
legally entitled to receive.

4527. Did he spend any money ? No-
4528. Did he help the company to develop the mine in any way ? Xot at all.

4529. Still he got this amount of money ? £259.579.

4530. If Mr. Basset had taken the mine and laid down a precedent in that wa^- would
that have prevented capital coming into Cornwall ? Of course it would. Who would
think of speculating a lot of money on a mine with only a 21 years' lease and with a pros-

pect of being turned out whenever the lord chooses to do so ? Nobody would speculate am-
more on such terms as those. It would stop all speculation in the county. As you may
probably know, having visited Cornwall, metalliferous mining is very different from coal

mining.' We may work a mine for 15 years out of the 21 before we meet with amthing of

value.
4555. Do the lords in Cornwall, to any extent, conduct mining operations themselves ?

Not at alb
4556. Therefore mining in Cornwall ha=! been developed altogether by capital found by

other persons than the lords ? Entirely.
4557. Excepting so far, the lords may be shareholders ? The lords may be shareholders,

but there is not very mtxch of that now.
4558. Speaking generally, the capital sunk in mining enterprise in Cornwall is found

by those who are not lords as well ? Yes.
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James Barnes, member of the South Wales and North Wales Colliery Owners'
Associations :

5210. During the past five years in the Monmoutlishire and S'^uth Wales coal trade,
what proportion of the selling price have you paid to the landlord V That is a very fair
question. The landlord has had from me on an average over 14 per cent, of the selling
price. I will undertake to say that since we have had the Kantyglo leases it has been 14
l^er cent, on the value of the coal. ^

John Bell Simpson, member of the Institute of Civil Engineers, and past president

of the North of England Institute of Mining Engineers :

10.203. Have you worked cut from that return any e.^stimate of the roj^alty for the
whole of the coal mines of England and Wales V Yes I have applied the whole output of
the country to this return ; the whole crross estimated rental of the whole of the coal mines
is put down in this return as £3 601,386, and if we take the output as given by the Govern-
ment inspectors at 153.596, 3()0 tons for the same area, we arrive at the average rental of
5.63d. per ton , but as this is said to include in many instances fixed machinery and other
things not chargeable with royalty .

10.204. Ou the assumption that it is charged with royalty, but not properly termed
royalty ? Royalty, but not properly termed royalty ; it may be taken as exceeding the
average royalty rent of the countrj', and we should probably find that if we had accurate
statistics that even with all the easement's hereafter referred to, the total rate throughout
the country does not exceed 5d. per ton. That is based upon those figures.

10.176. You have collected information showing what the royalty rate per ton upon
coal was between the years 1705 and 1804 ? Yes. I had the means of getting the terms of 5B
leases between those periods, and I find that the royalty rate was about 4cl. per ton on the
output.

10.177. And from that time till now what is it? There does not seem to have been
much variation that I can make out.

Stanislaus John Lynch, Senior Land Purchase Oommissioner under the Act of 1885
(Ashbourne Act) :

11,768. The law in Ireland is the same as the law in England in respect to giving the
property in the minerals to the freeholder of the stirface ? Yes, but in Ireland we have a
very considerable number of estates, especially in the north, and in portions of Kerry
too, which are held by the present landlords under fee farm grants and leases for ever,
sometimes there being two or three superior leases or grants between the owner and the
fee simple one above the other, and in these the mines are usually reserved, that is roy-
alties are reserved. In such cases of course we would only convey what was the immedi-
ate grantee's interest excepting the mines.

11.780. Can you give us any idea as to what number of sales have taken place under
the Ashbourne Act in those districts which yoti consider to have mineral capabilities ?

Have there been a large number of sales already ? Very large sales. Now, in the Queen'.s
count}' we have vex'y large sales adjacent to those coalfields.

11.781. Have you seen anj^ probable diiticulty in these sales having taken place in the
event of the minerals becoming more worked '? In my opinion the minute stibdivision of

land and the vesting of the royalties in small proprietors would effectually stop any
development, or certainly impede any development of the mineral resources of the country.
I think the diihcultj- would be this : In the first place the majority of the small tenants
have not the intellieence to see the advantages to them of such development. Then,
again, Avhen they become proprietors thej^ become naturally conservative about the rights
which they had purchased and which are really their agricultural holdings, and they
would perhaps think that it would interfere with the working of their farms.

11.795- Have you considered how the difficulty which yoa have pointed out in resjDect

to the small patches of land which have already been bought cotild be met by legislation ?

In my opinion any future legislation which "would vest in the state or in any department
of the state the mines and royalties would have to be to a certain extent compulsory so
far as when there was an agreement for the sale of the entire estate ; the landlord would
be bound to deal with the Government or the state authority" for the royalties. Then
again. I think the power could be taken to acquire from the existing tenants at whatever
was the value any mineral royalties that exist. Y^'ou must first ascertain that they are
there ;

they can suffer no damage : they mitst get compensation.
11,796. What do j^ou mean by tenants ? I mean, of course, tenant proprietors.

Charles Stewart Parnell, M.P. for the city of Cork :

12.667. Can j'ou give us any idea of the probable development of the mineral resources
of Ireland generally, or of your own county in particular? The mineral resources of

Ireland, generally speaking, are extremely limited, but there are places where mines could
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be started and developed with every prospect of success. These places would require to
be carefully selected and worked with judgment owing to the nature of the case and the
fact that the mineral resources of Ireland are so limited and. comparatively speaking,
poor. In some cases the mining industries of Ireland have been kept back by the action
of the owners of land in refusing royalties and refusing to let their royalties on any terms
Avhatever. In other cases the mining industries have been kept back by excessive royal-
ties being demanded. I myself know of one case in Wicklow where I wished to open a
mine in the "Wicklow mountains far away from any cultivated land, and where no surface
damage could have been by any possibility done. It was an iron mine. I applied for the
royalty and the owner, a gentleman of considerable landed propertj- in the county, a
neighbor of my own. declined to allow any mines to be opened on his estate on any con-
dition whatever. In another case where I had leased the royalty, the royalty amounts to
more than the profit and renders it impossible to open or develop the mines.

12.680. You are thoroughly acquainted with all the Acts relating to the purchase of
land in Ireland '? Yes.

12.681. And you are aware of what has occurred under Lord Ashbotirne's Act and the
-extension of Lord Ashbourne's Act ? Yes.

12.682. Have you any view as to the possible effect upon the development of the mineral
resources of Ireland by the sub-division of land that may be created to a very large extent
under the operation of these Acts y I d% not think the multiplication of owners contem-
plated by these Acts will render the development of the mineral resources more difficult ; on
the contrary I think these Acts will facilitate its development because I think the small
owners will be more easy to deal with than the larger ones : at all events probably the
majority will be more easy to deal with and the result so far will be beneficial. But
undoubtedly there will be many cases where it will be impossible to approach the new
owners or to obtain from them fair terms as regards the development of the minerals ; and
I think the principle is certainly a false one of allowing the mineral rights to be owned by
the surface owner, and especially in the cases to which you referred. It is scarcely within
the intention of the Legislature to give the mineral rights to the owner of the surface. I

think it is only the intention that the agricultural and surface rights should pass- I

think it would be very desirable if the Legislature were to take powers to put these
royalties in the hands of some local authoritj' instead of transferring them to the future
owners. If we had county boards in Ireland that would be the authority that would be
indicated to my mind as being the most .suitable to look after such a question and to own
the royalties which they might let and which they then would be able to let and deal with
on a systematic plan, and that the proceeds of these royalties should go to the reduction
of the county and other rates, and they might be used for educational purposes.

12.683. Therefore your A'iew would be that the ownership should be in the state, but
the public generally should have the mineral rights when those purposes that you men-
tion are met ? Yes, I think the local authority in every case would be the best fitted to
deal Avith the mineral rights when acquired.

12.684. "When you say acquired them, your view I take it to be is that in the settle-

ment of this purchase under the Ashbourne Act. neither the landlord nor the occupier
should have anything more than the surface value of the land—the mineral value does
not come in ? Quite so.

12.685. Therefore there would be no hardship to either side if the mineral right was
reserved to the public. Would that be expressing your view? I think it ought to be
clearly reserved to the public. I think that would be the most advantageovis while it

would be more easy to deal with the new owners than the old owners.

Andrew Sharp, secretary and agent for the Coal Miners' Association in Cumberland :

13.379. Have you ever considered the question whether the roj'alties ought to belong
to the state and not to private individuals ; did you ever think of that ? Yes.

13.380. What is the opinion generally upon that, do you think"? There are a great
many who have purchased them and who have legal claims, and I do not think we cottld
hinder that bj' taking a sweeping vievr and taking things from people without proper com-
pensat on.

13,881. Yoti would give proper compensation? Yes. I think they ought to be com-
pensated to some extent.

13.382. Have yoti ever thought whether j'ou would wish the whole business to be man-
aged bv the Government or not ? I think that the royalties ought to be managed by the
counties. I believe the county council as now appointed wouJd be the test authority to
have the dealing with the royalties similarly as they deal with the assessment of rates.
They know the local circumstances of everj' countj*.

T. F. Brown, mining engineer, chief mineral inspector for Her Majesty's Commis-
sioners of Woods and Forests, and Deputy Gaveller of the Forest of Dean :

13,950. What governs the royalty? Is it the qtiality of the coal or the distance from
the port, or what ? There are a great many circumstances. One element is the time at
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which the royalty is taken. For example, if it is an entirely undeveloped district, without
railways and so on, a lessee would perhaps obtain a royalty on exceptional terms ; but
apart from that, where the district is developed the royalty depends on a variety of
circumstances : whether the coal has to pay wayleave, if it is very deep or not, whether
the quality is good or the roofs are good or bad and so on. In fact, practically all the
circumstances that go to make a colliery more or less profitable operate in fixing the
royalty. The element of competition also enters into the calculation.

14.019. Have you many arrangements for a sliding scale in Wales? Wherever we
can we introd'ice the sliding scale, but we find the lessees object to it.

14.020. Why '? For this reason, that the present system really operates in their inter-
est as a sliding scale which does not slide upwards. When a new coalfield is acquired^
it is acquired en a fixed royalty. Then the lessees work out the best seams and then they
go to the lessor and say :

" Now, we cannot continue to compete with our neighbors, wo
have worked out the best coal and we must have a reduction." and the lessor has to
give a reduction

; so that practically there is a lessee's sliding scale in operation in South
Wales which only slides in favor of the lessee.

14.979. I think you said that you were now mineral advisor to the office of Woods and
Forests? I am.

14,080. That is t"i say, in respect to those mineral properties which are in the hands
of the Government and are managed for the Government? That is so. I also act
specially and have done for 25 years for the Crown in the Forest of Dean.

14,081- I believe the customs of the Forest of Dean are totally different to any other
customs almost in the world ? They are very peculiar ; the tenure is an exceedingly
peculiar one.

14.082. Is it not in the nature of a privilege, giving mineral rights to persons born
within a certain area? Yes ; workingmen born within a certain hundred have power if

they have worked a year and a day in a mine to come to me to be registered, and then
they become what are called free miners and they are entitled to apply for a grant of an
area or a royalty of coal or iron, the first applicant being entitled to a grant. The«rea of
the grant is within the control of the gaveller and deputy gaveller , but the royalties in
case of dispute can be settled by arbitration. The royalties only remain in existence for
21 years, when they can be readjusted either on the application of the Crown or on the
application of the galee ; and in case of dispute it may be referred to arbitration.

14.083. What is the principle on which the royalty is assessed? The basis of the
maximum of the royalty is the right which the Crown has to put in a fifth man to work
after the mineral has been won. The effect of that is that as regards a shallow mine or a
shallow colliei-y the free miner secures a considerable interest ; but as regards a deep
mine, where the capital outlay, is great he has to give up or will have to give up the
whole of his interest to compensate the person who sinks.

14,018. What happens with regard to those rights which the free miners obtain ; da
they woi'k them themselves? No.

14,085. What do they do? Immediately a free miner acqiiires a right over an area he
goes into the market and endeavors to sell on the best terms he can get to a man who may
be either a speculator or a man of capital who is going to open ; if he is a speculator he
holds it with the hope of being able to sell to some one els« at an improved price ; if he is

a person who puts his own money in and is going to work the mine of course he proceeds
at once to work.

14.085. In point of fact he is in very much the same position as a concessionaire would
be in Spain or in any of those countries in which the minerals belong to the Crown and
are given to concessionai^-es on application ? Yes, that is the simple operation ; the result

has been most fatal to the development of the Forest of Dean.
14,087. Will you explain how it has been so injurious to the development of the Forest

of Dean ? To begin with, the minerals were sold to speci;lators ; the speculators went to
the banks for loans on the security of these properties ; the banks I suppose had not appre-
ciated the unsoundness of the properties, but the time came when those minerals had to

be opened under the rules and regulations or they had to continue to pay rents without
any result. As time went on the banks became aware of the unsound nature of the
property, and they of course brought pressure to bear and the result was a general collapse
of the whole thing.

Ros.siter Wortliington Eaymond, Ph. D., secretary of the American Institute of

Mining Engineers :

14.278. For how long have yoii been secretary of the American Institute of Mining
Engineers ? I have been secretary of the American Institute of Mining Engineers since

1884, and I was formerly president of that society.

14.279. I believe you are a mining engineer ? I have been a mining engineer in active
practice for twenty-eight years.
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14.280. Yon have also been a government inspector of mines for many years? Yes, I
was for some eight years the government Commissioner of Mines and Mining in the
states and territories in and -west of the Rockj- Mountains.

14.281. You are editor, I believe, of the Engineering and Minmg Journal ofKew YoTh?
I was editor of the Engineering and Mining Journal of Xew Y'ork from 1866 until some
time last year.

14.282. And you are largely interested in mining imdertakings V Yes, I am the con-
sulting engine=^r of the house of Cooper, Hewitt and Company of New York, which is

largely connected with the mining of iron and coal, and with the manufacture of iiou and
with the manufactured forms of iron. '^_ _"

14.310. . . The system of mining—that is to say as to whether the miner, the actual
operator of a mine, owns the land or not. is, I should say, something like this : Most of
the important mines on the public domain, the gold, silver, copper and lead mines on the
public domain, are operated by persons who have bought them from the original patentee,
or who have bought the original possessory title and have got it patented. Generally if

you wait tintil the mine is developed so that you know it is worth putting money into it

you pay something for it. and what you pay for it is a sort of capitalised royalty, bxit you
do not pay it to the government : you pay it to the man who was lucky enough to have
got that thing from the government at five dollars an acre. He raises the price from five
dollars an acre probably to $50,000 if he happens to have the luck to find the thing, and if

you pay him -850,000 for it apart from the money you put in then to the mine with
machinery and so on, you are paying what you aie willing to give in a lump sum instead
of undertaking to take it from him for fifty or ninety years, and pay him so much a ton on
the ores you get out. There are, however, a great many cases of the public lands in which a
regular tonnage or percentage royalty is paid. Those are generally cases in which the first

adventurers have lest money ; they have made a mistake or have had bad luck : or, after hav-
ing made dividends for a while, they have got into a poorer part of the mine and stopped pay-
ing , and not wishing to put up an< more monej- they call a halt. That is the case with a great
many of the English companies which are operating in our countrj'. One company, of which
I am now president, and which was originally the purchaser of patents from the patentees

14.317. I presume you use the term patentees in the sense of grantees ? Yes, grantees
under the patent. We call them patentees. Those grantees sold to us for a large sum of

money, and that was our amortization or a lump sum for a future royalty. Well, we had got
a great deal of money out of the mine I am thinking of now

14.318. What clas^ of mine was it ! It was a silver and lead mine. We had taken out
something like S5 000,000, that is £1,000,000, out of the mine, and paid a good many hundred
thousand dollars in dividends. We had exhausted the particular beds of ore that we knew any-
thing about, and we are now exploring to some extent on our own account, but to a still greater
extent we are allowing other people to explore upon lease. They come along and say they
would like to spend their money. I feel that we ha^ e not got enough to waste and I let them.
Kow, these things are arranged with no other authority to settle the terms than a free contract
between the parties. The terms will varj- very widely according to the risks and costs of the opera-
tion. A man comes along and offers to mine in a pkce where I do not think he will ever find
anything in this world, but I am willing to have it explored, only I hate to do it with my com-
pany's monej'. I say to him. If you will mine there j'ou need not give me but ten per cent, of
what J'OU get

;
you may have the other 90 per cent. The next man comes along and he wants

to mine in a place where we both of us know there is ore, and I simply let him have it on lease

rather than go to the expense of keeping up my organisation to work that particular part of that
mine myself, and I make him give me 25 per cent., 50 per cent, or 75 per cent, of the gross pro-
ceeds.

14.319. What lease do you give '. We generally give a lease ranging from six months to
two years : nothing much longer than two jears. That, however, is simply owing to the pecu-
Har state of this particular class of cases, namely, companies owning a property who do not wish
to surrender the control of it, who merely for the present, until something can be found, are
willing to let somebody else spend the money and to make it an object to find the mineral.

14.320. That is a sort of search note then ; it is only a lease for searching 1 That is what
it is ; but we are obliged to make it long enough so that if something is found the adventurer
who takes a lease will have tiaie to recoup himself. We say : Here, if you can find a good thing
you can make enough of it in a year. In such a case as I am describing the owners would
not give more than a year unless crowded to it by inability to find lessees who would take
the adventure on such terms. I mention such cases only as examples apart from the ofler of a
lump sum in lieu of royalties, which may be perhaps helcl to be in the nature of the first payment
of a purchaser of a mine. Apart from that I say royalties are only paid as such in the west,
generally lor what we call " chloriders," because they go round picking out the rich chloride of
silver ore from a mine after it is otherwise exhausted, and they generally get hold of the com-
panies who have seen better days and are in trouble, and who temporardy go into that system
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to keep things going. In the east on the other hand our iron lands and our coal lands are
almost universally worked upon a regular system of mining leases under royalty. Such a lease
is usually for twenty years at least.

14.321. The grantor being the person who owns the surface and the minerals ? The grantor
is the person who owns the surface and the minerals with it. On the regular English common
law the boundaries so let are the vertical boundaries.

14.322. That system is exactly akin to the English system, is it not ? 80 far as I know,
barring a great many long words in an English lease. I think we manage to get at it in shorter
language, but it is precisely the same condition. We have what you call short workings ; we
have a different name for it, but it is the same thing : that is to say a dead rent or mine rent
is fixed as a minimum. The way in which we usually express it is : That the lessee (we will

suppose now that we are dealing with an ironstone mine) agrees to pay quarterly or semi-annu-
ally at the rate of so much a ton of iron ore removed from that property ; and he also further
agrees to take away everj' year or pay for so many tons. If he does not take them away he
pays for them. Then it is further provided that if in any year he does not take as many tons
as he has paid for, he may make up that deficit at any period during the term of the lease.

There is a little difference here, I think, as compared with the general practice in England.
Y^ou have what are called "breaks" in the lease ; a deficit must be made up within three years
or four years, or five years possibly ; we give the whole term of the lease ; but this clause pro-
vides that the minimum mine rent shall be paid. I cannot make up my short workings at the
cost of the mine rent. In any one year I must always pay the minimum rent, and that being
done I am entitled, if I choose to do so during the period of the lease, to carry away as much
ore from the property as I have paid for.

14.323. I think you were going to tell us what rents are usual ? The average royalty in the
United States is about 2s. per ton on magnetic iron ore and somewhat less than that on hema-
tite ore because our hematite ores, which are mainly the brown hematites, are not so high in

iron as our magnetic ores. Our magnetic ores average over 50 per cent, up to (36 per cent., and
our brown hembtites run from 28 or 30 10 40 or 45 at the most.

14.324. As regards coal, what are the rents ? There are three classes of coal mines in our
country which really have to be distinguished in this matter. The first is the anthracite coal,

which has its own system both of mining and of wages and royalty. The next is bituminous
coking coal which will make coke ; and then the third would be all the other coals, including
the non-cokmg bituminous coals and the lignites, wLich are merely steam fuels and domestic
fuels. With regard to the third class, the lignites, which lie mostly in the Rocky Mountains
in the west, they are not mined under royalty ; they are mined by parties who have taken
up the land because the government sells the land very cheaply ; and if there is any royalty
paid there it is in the form of a lump sum by practically a sub-purchaser, who purchases from
the original locator. With regard to bituminous coals, 1 think the royalty ranges from about
5 cents (that is 2|d.) to 10 cents a ton. I know that I am mining—at least our house is inte-

rested in mining—large amounts of bituminous coal at a royalty of five cents, but I believe

they are considered to have a very favorable lease. They took hold of a property which was
neglected and producing no income, and this low royalty, coupled with an option to purchase,
was given to them as an inducement. I judge therefore that that may be a low figure. With
regard to the anthracite, the royalty is based upon the class of coal which, as you know, is

very carefully crushed, cleaned and sized before going to the market, and the royalty is calcu-

lated upon the amount which is actually sent to market, not upon the amount in the ground
and not upon the amount at the pit's mouth, and not upon any coal which is consumed in the
mming operation itself. The latter is, however, usually waste coal ; because they want to sell all

that they can and they burn the refuse. Now, my impression is that these classes range from
5 cents, that is 23d., which would be on the smallest sizes up to perhaps 40 cents a ton on the
best quality and the finest and most expensive sizes of coal in the best collieries. With us
the royalty always settles itself according to special advantages. The lowest royalty is the
royaltj' that must be paid or else the landowner himself would not care to let the mine be
worked. On the top of that you have all these higher royalties coming in to represent special

natural advantages.

14,340. . . We cannot write down the rule which will fix the rate of royalty, nor can we
safely interfere, under our conditions, with the free contract of the owner of the soil to
hold on to or to segregate his mineral rights, and the only remedy for a possible inconven-
ience hereafter, such as has not yet been encountered, would of course be that the state
(in that case the state of Pennsylvania) should assert a right over these minerals. Well,
gentlemen, I do not know what conditions that would involve. With us it would mean
confiscation and anarchy. If there is anything that the state has done, it has been to
i-ecognize the right of property in the coal as well as in the land, and it might as well go
the whole figure with Mr. George, and assert ownership in the land and wipe out all

private property, as to begin in that way. I suppose the safety of the people is the high-
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est law, and that there might be a condition in which the state ought to do that or any-
thing else most terrible, but with our conditions we have got to get a great many-
hundred years further on towards ruin before it will be necessary for the state of Penn-
sylvania or the United States to confiscate private property.

14.341. I did not like to interrupt 3'ou, but I should like to ask you a question in

reference to your statement that the royalty was 5 cents, on an average, up to 40 cents. I

should like to know what proportion of the selling price that wa«, if you could give it ?

I suppose yoiT would say the selling price at the pit's mouth ?

14.342. No, the selling price on which the royaltj- was calculated ? The royalty is

rarely based on the selling price. I have heard of a few cases in which anthracite royal-
ties varied with the selling price at Mauch Chunk or Xew York. But in these cases, as
in all others, the royalty is calculated on the weight—on the tonnage.

14.343. I thought you said that it was on the coal that is sold in the market ? I said
on the amount of the coal sold in the market. For instance, we have got underground so
many thousands of tons of coal. Now, our anthracite mines are terriblj- wasteful by
reason of the necessary preparation of the coal for the market. To us poor fellows who
mine the coal, it sometimes seems as if the public were altogether too fastidious ; they
want it sized carefully and done up in tissue paper. We have to separate it into different

sizes, clean it of dust and slate, and so on. Then, our system of mining in these very thick
pieces is necessarily wasteful. We are improving it all the time, but we cannot work
long-wall, and we have to leave pillars, and we often lose them by a crush- Fiom first

to last, as a general proposition, up to five years ago, at least (I hope we have made great
improvements in the last five years), the general history has been that, out of 1,000 tons
of coal in the ground in the anthracite thick seams in Pennsylvania, one-third stayed in
as pillars and never came out ; another third -was wasted in the breaker, and got into the
culm heaps with the slate waste : and the third w^as all that got to market. Xow, no
royalty has been paid on anything but that last third. If a smaller royalty could have
been charged, and based upon all the coal hoisted to the surface, or even upon the meas-
urement of all the coal underground, there would have been a pressure upon the lessees
of our anthracite collieries to be more economical about the coal. But the coa^. they were
wasting was not their coal. It was the coal of the landowner, and they wer^ not charged
any royalty upon it. and it was easier to waste it, and let it go ; therefore we got no hold
upon that thing to reform it. until these great companies, like the Philadelphia and
Reading, and the Lehigh, and the other great companies mostly connected with railroads,
began to acquire these lands for themselves either by the fee simple or by long leases,

V7hich made it worth their while to economise the coal. Since then we have begun to
improve in economy, and we have made very great improvements within the last few
years. That is what has saved the anthracite country from a tremendous waste and ruin.
Up to the time when these great companies got the proprietorship and the colliery opera-
tors began to be at the same time practically owners, either by such long leases or else

by fee simple, up to that time the anthracite region was exactly what Mr. Henry George
would call paradise, but others might describe by a diffei-ent name. The whole pressiire
of taxation and business interest was towards immediate product, and the land lay there
wholly in the hands of occupants who gutted it and ruined it. It seems to me that that
system is thoroughly illustrated as applied to mining land by the experience of the
anthracite country.

14.344. Then as to this 2|d., what was it charged on—was it charged on the ton ? On
the ton. But that is the royalty I named on bituminous coal, not on anthracite.

14.345. On the saleable ton V Yes, on the ton sold.

14.346. What did the ton fetch ? The trouble is to answer what it brought at the
pit's mouth, and that. I suppose, is the place where you want it priced ?

14.347. YesV The difficulty is, that the price at the pit's mouth is determined by the price
at tide water, minus the cost of transportation to tide water, and varies for every colliery
according to the distance it is from the point ^vhere these prices are fixed. I w^ould say,
therefore, for our colliery, that it was an average colliery in the anthracite country, and
that the average price obtained by us at the mine of all classes of coal

14,348- On which the royalty was paid V On which the royalty was charged. They
are ranged up and down, but it was about 1 dollar and 30 cents a ton, and the average
royalty on that would have been about 2.5 cents.

14,349. I do not quite understand what that is? One dollar and thirty cents is a
little over OS.; -ds. 6d. we ^vill say "was the price for the average of our coal. Taking all ihe
money I get at the pit's mouth for the coal, taking the weight and not minding the differ-

ent classes, I thir>k the average came out at 1 dollar and 30 cents, 01 .5s. 6d. Then the
average royalty on that, if I had been paying royalty in that form on all the coal, and I

was not, because my company had the fee simple (I am now thinking about the royalties
actuallj- paid around there), the average royalty on that would probably range about 25
cents, that is about Is. out of 5s. Gd. One of our largest operators, Mr. Eckley B. Coxe, who
mines something like 2,000,000 tons a year, I think, pays on the average about Is. 3d. roy-
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alty on his coal, going as high in some cases, 1 am told, as 2s. or even 2s. 6d. per ton,
where the mines leased have improvements. He has very fine coal, and he has splendid
collieries and beautiful veins.

14,350. You are speaking simply of anthracite, I presume? This is all anthracite:
with regard to the bituminous coal, I think, as I said before that probablj^ 2^d. is a low
average royalty. Much more might be charged, according to the location of the mine.*
Upon limestone, used as a blast furnace plug, we pay, in the east, 22d. per ton, or
more, if the quality or the advantages of the quarry call for it.

14.358. Do your roj-alties ever vary bj^ sliding scale? I do not know how that is in
the bituminous coal country, but in the anthracite country I have never known of it, and
with respect to iron mines I have known it in a few cases only. It is purely a matter of
habit and custom, you know. They could be varied that way, and I have taken one lease
myself in Avhich they were varied that way.

14.359. Could yoa give us the terms of the sliding scale in that case ? I cannot re-
member them, but I can tell you practically what they amounted to. In that case it was
a magnetic iron mine in the state of New Jersey : the royalty was so fixed on a sliding
scale that when iron was about the average range of prices with us the royalty would
be about the average royalty of 2s., biit as we have had some bad years in iron this lease
provided that the royalty should drop with the selling price of pig iron. It was not based
on the price of the ore. because there is no regular market quotation for ore in our country
at all. There is a market quotation for pig iron, which can be ascertained. This was a
rough calculation, by which we assvimed that so many tons of the ore would be required to
make a ton of pig iron, and that every fall of so much in the ton of pig iron would affect
the value of the ores so much, and the royaltj" went down. I think, in a rough way, we
divided it evenly with the lessor. If any fall took place in the price of a ton of iron we
split the difference with him.

14.360. What did you assume to be the price of pig iron when the royalty was 2s. a ton
on iron ore ? The price of pig iron, for what we call grey foree pig iron, which is not the
foundry iron, nor the white iron, was about 20 dollars ; 18 dollars. I think, more nearly.

14.396. Then in the large coalfields within the states I take it that there must be a
large amount of coal worked by those who are the proprietors of the mines, and who do
not pay any royalty, and that other fields are worked by those who pav a substantial
royalty ? Undoubtedly the two classes exist, and. as I said, on the whole, I think the
tendency is to work under royalty. I think, in other words, that coal operators do not
care to own the land and be burdened with the management of the land.

14.397. In the market, if the coal from two mines is of the same quality and same
kind, and the same distance from the port of shipment, will not the coal from those two
mines sell at the same price ? Certainly. Nobody knows with regard to any given coal
whether it is mined on royalty or without royalty, by the proprietor or by a lessee

; and
what is more, all our great coal-mining comranies are mining in both ways at the same
time, and they are mixing the coal in the cars.

14.398. They do not ask and take a less price for the coal that they raise out of a mine
for which they pay no royalty as compared with the coal they take out of a mine and for
which they pay a royalty ? No : on the contrary, permit me to say. that most companies,
and notably in the case of the Philadelphia and Reading Coal Companj", which you Eng-
lishmen ought to know something about, because you have got a lot of money in it, the
coal on which they pay no royalty has cost them so much that it ruined them, because in
avoiding the payment of a royalty the3^ went and bought the land, and they paid a lump
price down in lieu of the royalty. Any man who owns the land is dragging along in some
form or other the interest on the money which it cost him to buy the land. The Philadel-
phia and Reading Company borrowed -SoO 000.000 to buy 100.000 acres, and paid that
money and gave Isonds for it, and the Reading Railroad Company guaranteed the bonds.
The whole thing went down in ruin together, because they were trying to mine the coal
without paying royalty, having naid in lieu of royalty .?50,000.000.

14.452. Ara I right in concluding that, with your great and varied experience, you are
of opinion that notwithstanding the rovalties ycu have mentioned as being paid amount-
ing to as much as 20 pei cent, of the value of the product, the payment of royalties has not
in any way retarded the development of the minerals in the United States ? I think it has
assisted the development of the minerals of the United States. My reason for saying that
is, that I have had a chance of observing in the western United States for a period of

nearlj* 20 years the operation of a system without royalty, namely the system of free

licenie to mine on the public lands, and I have found there that an element of stability

*In an appended supplementary note Dr. Raymond explains that his statement of royalty on^bitumin-
ous coal in his evidence was based on a single district, where royalties are excepti>nally jow. He finds, on
compaiing rates elsehwere, that they varj' from 5 cents to 28 cents per ton. A comm')n royalty is 14 cents.

Where the operators own the land, having bought it cheaply, the royalty is of course lower, or not
reckoned at all. On anthracite coal it ranges up to 60 cents per ton, and the average maj' be between 30
and 40 cents. He is of opinion that 25 cents would be a fair royalty for coal land not alreadj- developed
or improved.
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and progress and of rt al regulated industrj^ was introduced when these public lands were
made private propertj", which is only to say in other words, when they were made subject
to private royalties. It seems to me that in our country, so far as we have got with the
question, waiving all difficulties, which you may have encountered in j'our more advanced
position of development, in our country it is perfectly well illustrated that private prop-
erty and the enlightened self interest of private owners is a far better atmosphere for the
development of a regulated and a prosperous indiistrj" than any amount of free erif t on the
part of the state. We went and made every mine on the Pacific coast from the Eockj^
Mountains to the Pacific Ocean free of royalty, and we just had chaos, anarchy, and no
progress, no stable order, no clear and definite title. Then we went laboriously to work,
and have at last got it round so that the principal mine? are in private hands, and they
charge whatever rovalty they can, and we have got more industrj^ and more safety and
security and profit by introducing the principle of private responsibility and private in-

terest. Until anybody can show me a case where the opposite has taken place. I must
confess that I feel as if that was for my countrj^ in its present '"ondition a conclusive
answer to the whole subject. I have been accustomed to say at home over and over again,
that it would be better for the United States to-morrow to give up all its mineral land
and deliberately convej^ it to individuals for nothing, in order to have somebody own it

instead of the government.

Mr. John Bramston, Assistant Under Secretary of State for the Colonies :

15.196. You are Assistant Under Secretary of State for the Colonies, I believe? I am.

15.197. And you have been kind enough to look through some '" Notes on Mining and
the Law as to " Ownership of Minerals in India and the Colonies,' " which we have had
printed '? Yes.

15.198. You have looked through them, I believe, with a view of telling us whether, so
far as your information goes, these notes are correct, or of supplementing them if you are
able to do so ? Quite so.

15.199. I think the most convenient thing to do would be to take this memorandum,
and go through the colonies which appear upon it. First, what information have you
about Ceylon '? The Act which is qvioted in the notes—the Cejdon Ordinance, No. 7 of 1882
—has been repealed by a subsequent ordinance, No. 20 of 1890, bvit the note is substantially
correct, for mining for gold, silver, gems, or precious s'^ones is prohibited except by the
holders of licenses. The fee for a license is 5 rupees, and there is also a fee of 75 cents for
the permission to employ any person in or about a mine. I find that on plumbago there
was a royalty on export of 25 cents per cwt.

15.200. Do you mean by royaltj^ on export a duty on export ? Yes, but I think they
call it a royalty ; it is really a tax or a duty upon the export of plumbago.

15.204. Then Labuan ? In Labuan, leases after 1849 are subject to a royalty to be fixed
by the Governor in Council, and that royalty is to be levied upon all coals and other
minerals.

15.205. There is a considerable amount of coal in Labuan now. is there not ? I believe
there is ; it certainly has been worked for a long time, but I think not profitably. There
is a later ordinance which reserves to the Crown all coals and other minerals within
lands to be disposed of under that ordinance.

15,208. ThenPerak? There are leases granted by the state ; that is, the native gov-
ernment, which receives the rent of a dollar per acre, and a royalty as agreed on granting
the lease, or as may be notified from time to time in the Government Gazette. There
are also regulations for the alluvial mining of tin, but I have not obtained any particulars
of those, for I understood they w^ould not be required.

15.213. Natal V In Natal there is a later ordinance than the one mentioned in the
notes, namely. No. 34 of 1888. The right of mining for all minerals is vested in the Crown.
Mineral leases are granted for working base minerals in Crown lands, and the Commis-
sioner of Mines may enter and bore for coal upon private lands, but the owner may grant
mineral leases upon the same land, so that in that case there appears to be a double right
between the Crcwn and the owner.

15.214. Zvilviland V The same as in Natal.
15.216. Then we will take Prince Edward's Island? In Prince Edward's I'^land th^re

appears to be nothing, but in British Columbia on Crown lands there is a royalty of five
cents per ton upon coal raised. The coal is the property of the surface owner, subject to a
royalty.

15.217. Subject to royalties payable to the Cxown do you mean? Yes, in regard to
minerals other than coal the free miners may search for and take up claims. The claims
may extend to 1,500 feet by 600 feet, and within those limits all veins and lodes belong to
the miner holding the license. He has some right of following the veins outside his
boundaries. He mav also obtain a Crown grant covering all those minerals within the
boundaries of the grant, and may run drains through unoccupied mining lands, paying
compensation to the owner.
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15.228. Then go to Queensland? First of all the Government has power to create
mining districts ; within those districts licenses are granted for mining over the Crown
lands, and those licenses carry all minerals other than gold. Then licenses are also granted
by the Crown over any Crown lands for 21 years, with a rent of lOs. per acre. All Crown
grants reserve gold but not the other minerals. The law contains provisions preventing
unauthorised mining upon private lands, and the taking of minerals itpon private lands.
Then there is a specific Coal Mining Law, No. 20 of 1886. under which a license is granted
to occupy for one 5'ear a specified portion of Crown land up to 640 acres. Within those
areas the holder of a license maj^ search for coal. The rate is 6d. per acre. The license is

renewable at the same rate of 6d. per acre for another year. A licensee, if he discovers
coal, may ob*-,ain a lease for 320 acres at a rent of 6d. per acre, and a royalty, as stated in
the note, of 3d. per ton of coal raised during the first ten years, and then 6d. per ton of
coal raised during the remainder of the lease. »

15,230. What have you to say about the note upon Victoria ? In Victoria there is a
very elaborate Mining Act of 1890 which is a consolidation of all their previous law. That
law is later than the Act quoted in the note. There is, as in the other colonies I have men-
tioned, a license to search for minerals other than gold upon Crown lands. A license may
also be obtained to cut races and make dams, and reservoirs, and divert waters on Crown
lands, and apparently on lands leased to private persons on paying compensation. Then
there are also mineral leases on Crown lands for 30 years up to an area of 640 acres with a
right to cut races and make dams and reservoirs. The Governor may make regulations as
to rent and royalties, I have not got the regulations, and I have not been able to trace
the amount of the present royalty. There were mining leases on private property ; but
those appear to be only for gold, a natural distinction, as other minerals belong to the
surface owner, and therefore no mining leases for them wouid be granted by the Gov-
ernment.

15.232. Now take We.ytern Australia? Up to the present time all their regulations are

approved by the Secretary of State at Home, so that they are not under a local Act as yet.

Permits are granted to search for minerals. Then leases for seven years are granted of

not less than 20 or more than 200 acres, and upon these Crown grants maj' follow for not
less than 2u acres, provided plant and other machinery and improvements are erected to

the value of £3 per acre. Then by the new regulation of 1890 the owners of land where
mine-als are reserved to the Crown may obtain a permit to mine on payment of a royalty
of 6d. per ton on coal, 2s. per ounce on gold, and on other minerals 2^ per cent, on the value
at the pit's mouth.

15.233. Now take New Zealand? They, again, have a very elaborate system of mining
law. They have a separate law for coal mines. Leases may be granted on Crown lands,

for 30 years, upon 640 acres, at a dead-rent from Is. to 5s. per acre, and with a royalty of

from 3d. to Is. per ton, and the term may be extended from 30 years to 99 years. ....
Then there is another law. No. 51 of 1886. in reference to other minerals. Here, as in South
Australia, land which has been alienated by the Crown may be resumed for mining pur-
poses, including land which may be required for races, dams, watercourses, and so forth.

Then, of course, the owner receives full compensation, but not for the auriferous or argen-
tiferous value of the land, and the money received by the Government is not handed over
to him as in South Australia. There is a license to search within mining districts, or to

search outside mining districts, and mining leases are for 21 years at lOs- per acre.

15.234. What are the regulations in Tasmania ? In Tasmania mineral leases are

granted for 21 years of not less than 20 acres, and for coal, shale, limestone, slate, or free-

stone of not more than 320 acres ; of other minerals not more than 80 acres. The rent of

the coal and limestone is not less than 2s. (')d. an acre, and for other minerals net less

than 5s. per aci-e.

15.237. It seems that in three colonies in Australasia the Governments, although they
have in the first instance conceded the full mineral rights to the person to whom they

allotted Ciown lands, have takpn powers to resume those rights on certain conditions?
Yes, that is the case in South Australia, New South AVales and New Zealand.

William Pritchard Morgan, M. P. for Merthyr Tydvil :

15,751. You are a member of Parliament ? I am.
15,7.52. Y'ou have had some correspondence with the Chancellor of the Exchequer on

the subject of rovalties which the Crown demand upon gold mines in Wales, I believe?
Yes.

15,753. The Chancellor of the Exchequer desired your letter of the 22nd May, 1890, to

be sent to this Commission with a suggestion that we should examine you upon it

In that letter you pointed out to the Chancellor of the Exchequer that, in your
belief, the demand of a royalty by the Crown, that is to say, practically speaking,
the pixblic of England, upon gold puts the enterprise of mining for gold in this coun-
try at a disadvantage as compared with the gold mining enterprise in foreign countries ?

I did.
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15,755- Perhaps j^ou would explain to the Commission what are the grounds for your
view that the royalty as chai-ged in England by the Crown, the facts of which are not

disputed, I presume'^ namely, that the terms are. at present, that if the Crown is the

owner of the land the royalty is one-fifteenth of the gross produce, and if the Crown is

not the owner of the land, one-thirtieth of the gross produce ? Those are about the figures

that they adopt now, but the figures have been varied from time to time.

15,7ofi. What we should like to know is, what is your ground for supposing that that

charge is too high as compared with similar charges in the colonies ? similar charges

do not exist in the colonies. I have had interviews this week with most of the Agents

General fo*- the colonies. I find that in Tasmania no royalty- is charged upon gold or any
other metal ; there is simply a nominal charge for what is called a miner's right. Leases

of mineral lands are granted there upon the easiest possible terms. The Tasmanian Gold

Mining Company, which company has paid £400,000 in dividends, had their lease renewed

lately without anv fine whatever^ and not Id. royalty has ever beea paid by that or any
other company. In that same colony the Mount Bischoff Tin Mine has paid £1,200,000 in

dividends, but they have never paid a Id. royalty to the Crown or anj^bodj" else.

15 757. Is the property in tin in Tasmania in the Crown or in the surface owner? In

the Crown.

15.758. Are you certain of that '? In this particular case of the Mount Bischoff it was
originally a mining lease from the Crown.

15.759. A. lease of tin ? A mineral lease of tin. I am informed by the Agent-General
that the only instance of a royalty ever having been imposed in Tasmania was upon coal,

and in that case 10,000 acres were leased for five years at a peppercorn rent.

15.760. Are you aware whether the coal in general is the property of the Crown in

Tasmania or the property of the surface owner ? This was on Crown lands.

15.761. Then you are not speaking of private lands? No, lam sneaking now of a

lease having been given for coal in Tasmania for 10,00J acres for five years at a peppercorn
rental. After the first five years, for 25 years at 2d. per ton for large coal and Id. for small
coal, and IJd. for fireclay, brick-earth,slime and shale. For a further period of 30 years
after the termination of the first 30 j-ears the Government could double those royalties if

they liked. In new Zealand there is no royalty whatever on gold, or any mineral or motal.

The gold and silver in New Zealand are always reserved in the grants of land issued by
the Crown.

15.762. Do you mean that in New Zealand anyone may work for gold or silver without
paying any tax of any kind ? Except the mere license fees or small rentals- In New
Zealand there is now an export duty of 2s. p°r ounce on gold, but it is only on gold exported
from New Zeland. That is bv the Customs Duties Act of 1882. They have produced over
£46,000,000 worth of gold in New Zealand, and they now produce about €700.000 or £800,000

per annum, and not id. is paid by way of royalty. In the colony of Victoria there is no
royalty on gold or silver ; on the contrary, thej- pay bonuses and rewards for new
discoveries of gold and silver. Twenty years ago there was an export dtitj- on gold of

2s. 6d. per ounce. Previously to that they used to charge them for their licenses, I think
about 30s. per month ; that was abolished, and this 2s. 6d. per ounce svibstituted for it.

That, however, was found injurious to the mining interests, and that roj^altj" was reduced
to Is. 6d. ; then it was further reduced, and ultimately abolished altogether. Victoria
produces between 500,000 and 600,000 ounces of gold annually. In New South Wales there
is no royalty upon gold or silver, and their production is enormous. I have the Gold
Fields Regulations here of all the colonies, and practically they have copied each other
from time to time. The fees charged to miners for mining vary from 5s. to 10s. per annum.
Then a miner's right is issued, or a consolidated miner's right may be issued to two, or
four, or eight men, and those men are entitled to peg out claims upon CroAvn lands wher-
ever they like as long as they do not interfere with any existing interests, and they are
entitled to search for gold, and have possession of it, the law says, without any interfer-

ence whatever from the Crown- In the Colony of Queensland the law is the same.
There they not only allow men to work for gold and silver for nothing, but they give
rewards for ncAV discoveries. For the discovery of a gold field in Queensland, distant
more than 20 miles from any place where payable gold has previously been obtained, on
which there shall be employed four months after the report of the discovery not less than
200 miners, they give £500. For the discovery of gold distant more than 20 miles, and on
which there shall be emploj^ed six months after the report of the discovery has been made not
less than 50O miners, they give £1.000. In some of the colonies if miners have not been
successful in obtaining payable gold down to a cei-tain depth, they are given bonuses by
tVie various Governments to assist them in sinking their shafts deeper. In England and
Wales the difiiculty arises particularly in this way : that the gold is invariably associated
with base metals. This sample {producing same) is an exceedingly rich sample svich as we
seldom get. There you will see the gold is associated with zinc blende.

15,765. And your argument as addressed to the Chancellor of the Exchequer would be
this : namely that the royalty which the public require for the working of gold in this
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country places the producer of gold here at a d)sadvantag;e as compared with the producer
of gold in the Australian colonies and thereby tends to check the enterprise? Ii has prac-
tically stifled the enterprise because 447 licenses have been already granted by the Crown
to persons desirous of working for gold in Wales and only one has taken advantage of it,

and we have been obliged to take advantage of it because we had expended so large a sum
of money.

15,77u. Do you propose that tlie public should charge no royalty on the gold worked
in this country ? No, on the contrary I am strongly in favor of the Crown insisting on a
royalty and maintaining control of the industry.

15.771. Then what royalty- would you consider to be a fair royalty from your point of

view as compared with the licenses and so on given in the Australian colonies? The
licenses in the Australian colonies are so nominal that I could not make any comparison,
but I do not think that the gold mining industry of Wales can carry more than a handi-
cap of 2 per cent, on the gross product.

15.772. Would you propose a royalty of 2 per cent, on the gross product I I do not think

that that would kill the industry ; it would sufficiently handicap it, and it would be in my opin-

ion a source of immense revenue to the Crown.

Gold and silver are the only minerals reserved for the Crown on freehold lands, and
mines containing ores of these metals may be worked under a royalty. But there are no

valuable mines of these ores in the United Kingdom ; the most productive are in Wales,

where the amount of royalty received for gold in the fifty-five years 1836-91 was only

£6,3G4.

The Ecclesiastical Commissioners in England have the control over minerals in the

lands of the state church. They are probably the largest owners of minerals in England,

and their total income from royalties, way-leaves and other profits is £300,000 a year.

Minerals in the Crown forests are also worked under leases, subject to royalties payable to

the state treasury, and the total revenue derived by the Crown in the year ended 31st

March, 1891, was £51,599. This included royalties on coal, iron, lead, zinc blende, slates

stone, gold, silver, copper, tin, salt, etc.

But on all private lands the minerals go with the freehold, saving that on a sale of

land " any earth, coal, stone or mineral may be excepted, and any rights or privileges

may be reserved."

The general practice, as will be seen in the evidence taken by the Commissioners, is for

the owner of the freehold to lease a mining privilege upon his property subject to payment
of a fixed rent and a royalty, and usually to such terms of working as he may see fit to

exact.

It is obvious that there are many grievances under this system, and among representa-

tives of labor bodies the opinion prevails that pri\ate property in ores and minerals ought

to be con6scated by the state. But the representatives of other classes, almost without

exception, hesitate to approve a policy for the nationalization of minerals, or if they do it

is on the condition of compensation.

It is certain that dissatisfaction with the syscem is widespread, and it is quite

likely that were British mining companies and miners to begin in a new country they

would favor some alterations, if not an entirely new policy. Hon. Mr. Abigail testifies

very confidently in favor of government control of mineral lands as against the levying

of royalty by private owners in New South Wales. Dr. Raymond, on the other hand,

has confidence in the policy of private ownership ; but he does not make it clear that

reservation of minerals and provision for a light royalty payable to the public treasury

would not have given as great results in the United States. What he does make clear

is, that the coal and iron mines pay enormous tribute to private owners ; and that, as in

the case of the Reading Railway Company, the payment of vast sums to private owners

for mineral rights is a boon to a few at the risk of disaster to many.

The sliding scale, intended to raise or lower the royalty dues according to the market

prices of minerals, is regarded in England with favor, and in a number of instances it

has been adopted ; but it is opposed by some because it might necessitate an examination o:
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the books of mining companies. In practice, however, this objection does not appear to

arise, as by the terms of lease the royalty bears a dxed proportion to the selling price of

the product.

In the Ontario Act this principle of a sliding scale is provided for in two ways, first

by the clause which makes royalty a percentage of the value of the mineral at the pit's

mouth the amount of it thus rising or falling with that value, and secondly by the clause

which enables the Government to make the rate by Order in Council up to a fixed

maximum.

The rates of royalties in Great Britain differ very greatly, being dependent upon the

situation of a mine, its shippinsi; facilities, and the character of the mineral ; but the range

is from one-fifth to one-eighteenth of the market value.

There can be no question that in most cases the system of paying royalties to private

owners is an advantageous one to these parties. They have no risks, and whether the

mines are worked or not, or whether mining companies make a profit or not, the owners

are sure of their rent and almost invariably of a minimum fixed sum for royalty besides.

Naturally enough they would prefer activity in mining operations and substantial profit

for the companies, since their own revenue is in a large degree dependent thereon ; but

one will look in vain through the evidence for an indication that the owner of a mineral

property would willingly surrender any of the advantages be possesses as lord of the land

.

The total amount paid in rents and royalties to private owners of mineral lands in Great

Britain upon the production of 1890 is estimated to be not less than £6,500,000, or say

^32,500,000, a sum larger than the yearly revenue of the Dominion of Canada from

customs and excise taxes.

The Royalties a Ql'estion of Public Interest.

The question of Crown royalties has clearly another side, and T feel bound to say

that I am not now as confident as when 1 wrote the Section which treats of this subject

in the Report of the Commission on the Mineral Eesources of Ontario.

1^0 one who reads the Reports of the British Commission on Mining Royalties will

pretend to say that the system of private royalties is free from grave objections, and

where the minerals go with the surface to the owner of the fee it is almost inevitable

that private royalties will be levied. It is so in Great Britain and the United States, as

has been shown. In Ontario we are hardly old enough to have an experience ; but the

system is being introduced here also.

If therefore the minerals can bear a royalty payable to the owner of private land,

there is no obvious reason why they cannot bear it if payable to the public treasury, and

more especially when the lands are held by the miner or mining company in fee or lease-

hold direct from the Crown at the low rates fixed by the Mining A.ct.

The objection to mining royalties certainly loses much of its force when we come to

look upon them in ^»he light expressed by Hon. Mr. Abigail, in his evidence before the

British Comuiission, as simply " a small equivalent to the Crown for great benefits granted

to private people." And furthermore there is the point of view from which so cautious a

man as Sir Isaac Lowthian Bell regards the royalties when in speaking of the mining

policy of Spain he says :
" If I were at the head of the Spanish government and I saw

foreigners coming in and reaping very large sums of money from uiiuiag enterprises th^re,

I should begin to enquire whether a reasonable portioa of it should not go into the

national exchequer." If to "foreigners" we add "speculators" or " private people," is

the sentiment less reasonable or just in the public eye ?

Is it in the public interest, or in the interest of the mining industry, that foreigners,

citizens, or private people of any class should be encouraged to secure blocks of mineral

land from the Crown and hold them until they can be sold at a great advance on the cost

price, or lease them at a fixed rental and upon a royalty, or perhaps sell at a good figure

and retain a royalty interest besides I Or is it not more desirable that the miner should
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deal directly with the Government and purchase or lease the land at a low fixed rate,,

subject to a moderate royalty ? *

It will be said that under the latter system the speculator can still operate, since he
may take up the land as before and dispose of it on the best terms he can get. This no
doubt will happen ; but mining companies are not disposed to pay double royalties when
by dealing directly with the Grown they can obtain lands on more liberal terms, without
any middleman to levy tribute upon them.

In so far as prospectors are concerned, they have done a valuable work in the
country, as without their service many ranges and deposits of minerals would have re-

mained undiscovered. There is still a large area to be explored in the northern districts,

and as it is now well established that this is a mineral-bearing country it is not unreas-

onable to expect that capitalists and mining companies will employ prospectors to explore
it in their interest. Or possibly some satisfactory way of compensating them might be
found such as obtains in the Australian colonies, where rewards are oflfered by the
Government for the discovery of ore or mineral in new districts.

(The Government has a right to look to the public lands as a source of revenue.'but
it cannot afiord to make the mistake of putting on such prices, or rents, or royalties as
would be a burden upon industry. The interests of the Government and the mining
companies must be interdependent, and in the two new features of the amended Act
which provide for the leasing of mineral lands and the levying of a royalty a bond of
connection is maintained. AVhen the lands are sold outright the interest of the Govern-
ment ceases ; but where they continue to be a source of public revenue the occupiers

have a reasonable claim for aid in the construction of roads and railways, so necessary

to successful mining enterprise in our rough northern woodlandsj

* These and other features of the mining question are dealt with very forcibly in the following letter
from Mr. C. S. Morris, of Toronto, written to me under date of December 21, 1891: "Referring to the
subject of the development of the mineral resources of Ontario, I beg to express the opinion, based on a
considerable knowledge and experience, that as to the commercial minerals the want of markets is a suffi-

cient and constant reason for non-development, while as to the precious metals the backward condition is-

very largely owing to the disinclination or inability of owners of mining claims to test and prove the value
of their properties before offering them for negotiation. It may as well be thoroughly understood and
realised—and the sooner and more widely the better—that foreign investors and speculators, both in the
States and in the old country, have no use for untested and undeveloped mining properties, and will not
invest in such, saving in very exceptional cases, at any price whatever. The foreign speculative centres
are constantly overstocked with mining properties of all kinds, in all stages of development, and it is only
those which are well proven and vouched for that stand much chance of attracting the favorable considera-
tion of investors, and so obtaining the capital necessary for their full development and operation as mines.
A second cause, I may suggest, is the non-existence in this country of a class of practical n^ining investors,
—men who know enough of mining to invest their own capital in the industry and make it a permanent
pursuit and look for their profits out of the actual operation of the mines, and in so doing also prove the
value and create confidence abroad in the wealth of our mineral deposits We go abroad and assert that
the country possesses this wealth, but we do not sufficiently demonstrate it by showing the actual output.
It IS a matter of too much braggmg and too little work. Our " alleged "' mining men are, wi th few excep-
tions, simply speculators in wild lands. It may be said that there is no home capital availa ble for actual
mining investment, but I am quite sure that there is in this country, in the aggregate, a larg;e amount of

speculative capital which is frequently employed in quite as risky ventures as mining, and wh ich might be
attracted thereto if properly approached and its confidence gained. But too manj' holders of mining claims
pursue an unintelligent and somewhat dog-in-the-manger policy, and will not work and develop the proper-
ties themselves nor permit others to do so on any reasonable terra=. And this leads me to mention another
evil, and that is the ridiculoush' exaggerated notions of 77 ;-iC(?, so entirely disproportioned to value, entertained
by the large majority of owners, especially those residing at the different nuningr localities, whose ideas and
knowledge are purely local and therefore narrow. But this matter of exaggeration deems to be incidental
to new mining regions everywhere and generally cures itself in time, when the first set of owners are either
dead or starved out. I regard the growth of a home interest in actual mining and the adoption of it as a
legitimate business as an object to be especially aimed at in any efforts to bettei the situation, and perhaps
this may be considerablj^ aided by the amending of the Ontario Joint Stock Act so as to permit of the
formation of mining companies in a much more simple, inexpensive and expeditious manner than can be
done at present. Actual and extensive mining operations are generally too heavy for a single individual,

so that a combination becomes necessary, and to effect this a limited liability company must be formed.
To do this the present Act is too slow, cumbrous and expensive. It should be as easy to form and incor-

porate a mining company in Ontario as in England or in many of the United States, as for instance, Min-
nesota, Illinois, New Jersey, West Virginia, etc., where a single day's time and a few dollars of expense
are all that is involved in obtaining a ch.arter for a company. The English Companies Act is stringent in,

its provisions, and at the same time simple, easy and expeditious to form and operate under, and such facili-

ties would be no more liable to abuse in Ontario than in England."
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ARTESIAN WELLS.

In nothing is the untiring activity of nature better shown than in the never-endin<f

round of processes which go to maintain and distribute the water supply of the globe.

Moisture descends upon the surface of the earth in the form of rain and snow. Part falling

upon mountain sides and untimbered spaces may run at once into streams and rivers

part descending upon forest lands may be detained upon its return journey by a slower
process of percolation, part lalling upon pervious soils may siak out of sight to re-appear
as springs or to form those underground supplies of water which are the sources of
artesian wells, and part may remain for long years locked up in arctic and antarctic
regions in the shape of glaciers and vast fields of snow ; but, speaking broadly, the
moment water is deposited from the clouds it at once begins a voyage to the ocean.
There, and on subsidiary sheets of water, evaporation is continually setting it free a^ain
and giving it to the clouds, which re-deposit it on the land, once more by direct or tedious
route to seek its way to the sea. By this beneficent circle of operations the equilibrium
of water on the earth's surface is maintained. The sea is never full, and the earth is

never dry.

But although this is the case viewing the earth as a whole, there are nevertheless
parts of its surface where rain either never falls at all or falls in such scanty volume as to
be inadequate to the needs of man.

Fortunately for the people of Ontario, there are no portions of this extensive province
which are rendered useless b}^ the lack of rain. Over by far the greater part of its occupied
area the labors of the farmer in the tilling of his soil are rendered effective by the falling of
the rain in due season, and in most localities he is, in ordinary years, at no loss to pro-
cure ample supplies of good water. Where a spring is not found issuing from the ground
in a convenient spot, a well sunk a few feet in the upper stratum of the soil generally
secures an adequate supply.

There are sections of the province however where it is difficult to obtain from the
surface good water in large enough quantities to answer all the purposes of farm and
domestic use, as where the drift is composed of impermeable clay. There are other
sections, as in the eastern counties, where the rock lies near the surface and acts like it

system of natural underdrainage, so that the water absorbed by the earth from precipi-
tation is quickly carried away by springs or in streams.

In towns and cities, again, the conditions of life are altered. Even if an abundance
of water may be had by sinking wells, it is apt to be polluted by sewage and surface
drainage, and its use is attended with danger to health and life. An abundant supply
of water is required for protection against fire, and even if a river may be taken advan-
tage of for this purpose its waters are frequently found to be contaminated by the
drainage of the country through which it passes to such an extent as to be unfit for
domestic use.

Even those cities which are situated on the shores of the great lakes, and there-
fore on the brink of an inexhaustible supply of pure water, find that within the area
afiected by the city sewage the pollution is so great as to cause them to consider very
seriously the question of obtaining their supplies from some other source.

In such circumstances as these the question of artesian wells becomes of great
importance.

In countries where the rainfall is insufficient for the requirements of agriculture
artesian waters are resorted to for purposes of irrigation, often with extraordinary results,
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In some parts of the desert of Sahara, for instance, whose very name is a synonym
of aridity, the enterprise of French engineers has of late years wrought a remarkable
transformation. Many artesian wells have been put down which supply the requisite mois-

tuit; for the cultivation of the date-palm and other forms of vegetation, and which have
become the centres of fertile oases whose freshness and verdure afford welcome relief

from the dry and sandy monotony of the surrounding desert. It is stated that upwards
of 600 borings have been made within the limits of the great desert, and the trans-

forming effects of artesian water among the sandhills of Algeria are said to be equally

great.

The whole question of irrigation is receiving great attention in the United States,

where large areas in the western states, otherwise fertile and capable of sustaining a

large population, are made useless by the want of suliicient water. Artesian wells are

found of great advantage in remedying this defect, and an investigation recently under-

tak<^n by the Department of Agriculture shows that thousands of such wells have been

sunk and many districts of considerable extent have already been reclaimed. The work
of reclamation is actively going on, and many sections hitherto uninhabitable are being

opened to the fruitgrower and the farmer.

In the pastoral districts of Australia the question of obtaining a supply of drink-

ing water for stock during the dry season is often a very serious one, and it is also

necessary to have watering-places at intervals along the routes over whi'h stock is

driven to market, and which are almost impassable in a drought. Resort has been

had to artesian borings for the purpose of providing such watering places, with con-

siderable success. The government of New South Wales is now engaged in putting

down artesian wells on an extensive and systematic scale, with the double object of

watering certain arid stock routes and of testing the geological formation of a large

area of hitherto unexploited country.

No necessity however has as yet been felt in Ontario for the irrigation of crops

or for public watering-places for stock, and the climatic and agricultural conditions of

the province are such as to make it unlikely that we shall ever require to attempt the

utilization of artesian waters for either of these objects.

It is for the purpose of supplying water for farm and domestic use, and for meeting

the demands of cities, towns and villages for private, manufacturing and fire protection

purposes, that artesian wells are of importance in this province, and their importance in

these respects is likely to increase rather than diminish in the future.

It is no doubt true that a source of supply of public water for towns and villages,

not inferior in importance to that afforded by artesian wells, is to be found in springs

which abound in many parts of the province.

The towns of Owen Sound and Milton and the cities of Guelph and London find in

neighboring springs an abundant supply for all purposes, and where perennial springs of

suflicient size are found conveniently situated it is doubtless the part of wisdom to utilize

these in preference to taking the risks inseparable from the sinking of wells in search of

artesian waters. The quality of the water supplied by springs is usually good, and the

expense of providing a system of waterworks is not necessarily any greater in one case

than in the other.

Apart however from the fact that springs are frequently natural artesian wells,

their presence is always sufliciently obvious, and a little experiment and calculation is all

that is required to ascertain whether or not they are likely to prove equal to the demand
proposed to be made upon them.

It is not therefore the purpose here to treat largely of springs, but to seek to convey

what information is available regarding those more hidden reservoirs of water whose
underground existence may often be unsuspected in circumstances which would render a

knowledge of them in the highest degree beneficial.
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CONDITIONS OF ARTESIAN SUPPLY.

The conditions necessary to the presence of underground water which may be brought,

to the surface by means of artesian we)ls are now sufficiently well understood. It is a
matter of much greater difficulty however to say whether or not a flowing well is

likely to be found at any particular spot.

The requisite conditions are that the edge of an inclined stratum should be exposed
to the surface at a level higher than that of the proposed well, and that this water-

bearing bed should be confined both above and below by impervious strata. It is of

course essential that the water in this stratum should have no means of escape at a
lower level, otherwise, no matter how elevated the fountain-head or how copious the
rainfall may be, no considerable pressure can be exerted in an upward direction at any
point in the descending stream.

The typical requirements are met if the water-bearing and associated strata come to

or approach the surface in such a way as to tbrm a basin or depression in the region of

the proposed well. It is not however absolutely necessary that such a basin should

exist. A similar eflect will be produced if by a change in the composition of a descend-

ing water-carrying stratum the passage of the water be rendered difficult or impossible,

as for instance when a coarse, open sandstone passes into a fine-grained compact rock.

In such a case it is evident that the water will descend until its progress is checked by
the impermeable part of the bed and will there remain under as great pressure as if the

stratum occupied a basin shaped depression.

Strata of sand, sandstone and gravel, which afford free passage to water, are usually

those in which the desired supply is found, though occasionally even limestone rocks,

much broken and fissured, are found available as sources of artesian wells. In the latter

case however the irregular and tortuous courses which the underground waters must
pursue as they flow along the joints and Assures of the rock and through the channels
worn in its soluble portions make the task of locating a well entirely a matter of chance.

The confining beds are usually of clay, and in most cases, if of sufficient thickness, they
act as almost perfect barriers to the passage of the water.

It is as important that the bed above the water-bearing stratum should be impervious
as the one Vjelow. The tendency of water is of course to obey the law of gravitation

and sink deeper and deeper into the earth, and were its downward course unobstructed it

would probably descend until that great depth is reached at which the tension of super-

heated steam is equal to the hydrostatic pressuie. On the other hand, if the stratum
superimposed upon the water-bearing bed be of a permeable character the water will rise

in it up to the permanent water level, and make its escape as springs where erosion has
brought the surface down to this level.

It is obvious that the quantity of water to be found in a given permeable stratum
will depend upon (1) the rainfall, and (2) the area of such stratum laid bare at the

surface.

The quantity of rainfall varies in Ontario from year to year, but this variation is

within moderate limits, and the average is probably not far from thirty inches a year. At
this rate the annual precipitation upon an acre would be about 680,000 imperial gal-

lons. If one-half of this quantity sank into the ground, for every acre comprised in the
gathering- area the water-bearing stratum would receive 340,000 gallons a year, or rather
less than 1,000 gallons a day.

Of course such figures are only approximate, and the whole quantity of water con-
tained in the stratum would not be tributary to any one well, but if the area of the
district forming the collecting-ground for artesian water in any particular case were once
ascertained, it would not be difficult to arrive at an estimate of the quantity of water
contained in the stratum, though the actually available supply would in all cases be con-
siderably less.

The limit of the yield must necessarily be much within the limit of the receipt of
water, and this fact should not be lost sight of in any calculations as to the number of
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wells which may profitably be sunk within a given area, or the quantity of water which
they may be expected to produce.

Experience in some parts of the United States has shown that the supply of artesian

Avater is no more unlimited in any given field than a supply of petroleum or natural gas,

and though not productive of utter exhaustion as in the case of the latter, a multiplication

of wells beyond the resources of the underground supplies has the eifect of diminish-

ing the flow of water at each well and correspondingly lessening its value and usefulness.

It has also been observed that the great number of wells sunk in and around Lon-
don, England, has reduced the flow to such an extent that wells which were flowing

a few years ago have now to be puaiped.

The area of the gathering ground will be determined by the thickness of the stratum

and the angle of its dip at the place of exposure. If the angle of the outcrop be high

and the bed thin, the area exposed will be small and the supply of water probably in-

sufficient for large and important wells. If the angle be low and the bed thick, a more
extensive area will be laid bare and the quantity of rainfall received will be correspond-

ingly increased.

The height to which the water will rise in the well, or above the surface of the

ground, will theoretically be the height of the collecting area above the site of the well,

or, speaking more accurately, the height of the permanent water level in that area. In
practice however it will not rise so high.

The pressure under which the water travels from source of supply to point of

delivery is diminished by several causes. Chief among them are the leakage which takes

place when the confining beds are not entirely water-proof and so permit a portion of the

water to be absorbed and transmitted through them, and the fiiction to which the water

is subjected in its underground passage, vaiying according to the composition of the

stratum through which it flows. Sand and gravel offer the minimum amount of opposi-

tion to the flow of water, while in close-textured rock the friction reaches a maximum.

The conditions in which artesian wells may occur are so varied that any definite rule

as to the amount of loss by friction may be misleading when applied to particular ca,ses,

but in general it has been found that a deduction of one foot should be made from the

height for every mile between the collecting area and the site of the well.

SURFACE GEOLOGY OF 0:STAU10.

The geological conditions of a country have of course a very important bearing upon

its water supply, and a biief sketch of the superficial geology of Ontario may help to a

better elucidation of the subject in hand.

The palaeozoic rocks which underlie the southern and western portions of Ontario

are separated from the post-tertiary formations resting upon them by long ages of geologic

time. The newest member of the paheozoic series is the Devonian, which in other parts

of the world is followed by the Carboniferous, Permian, Triassic, Cretaceous and Tertiary

systems. AYhether the corresponding rocks were deposited upon che surface of the older

groups and afterwards ground oft' by slow erosion or swept away by denuding agencies,

or whether, as some conjecture, the surface of what is now Ontario may have been dry

land afibrding no opportunity for the deposition of higlier strata, it is impossible now to

tell. Certain it is that if these missing members in the geological scale ever existed, they

were effectually planed away before the era set in which finally left the surface of this

part of the continent in the shape in which it now is.

It is to the operations of the glacial age that the existing contour and physical con-

ditions of Ontario are due. The vast masses of ice which flowed in rigid, irresistible

streams from the cold northern regions towards the south-east and south-west plowed up

the surface of the older rocks, .softened and decomposed as it is supposed to have been,

and ground the fragments into the clays, sands and gravels which were deposited in the

beds of the glaciers or in the lakes formed by the melting of the ice under the heat of a

succeeding warmer era.
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I
A submergence of the land probably followed the glacial period, in which the material

accumulated during the ice age was to so<ne extent worked over, and the present arrange-

ment of the superficial deposits effected.

The lowest deposit is the boulder clay or till, which is followed by various strata of

clay, sand and gravel. Of these strata the Erie and Saugeen clays, the Algomasand and

the Artemesia gravel are sufficiently continuous and recognisable to be granted definite

places in the scale.

The Erie clayj which is of a blue color, with thin gray bands, underlies the whole of

the south-western part of the province, and is found as far as Brockville on the east.

Resting unconformably upon this in many places is a thinly bedded, brown, calcareous

clay, known as the Saugeen clay, so called from an extensive exposure in the valley of the

Saugeen river.

The Erie clay has nowhere a depth of more than two hundred feet, though it occurs

at levels showing an extreme difference of about five hundred feet.

The Saugeen clay is probably rather less in thickness than the Erie clay, but is

found overlying that formation in its higher as well as in its lower levels.

Beds of sand and gravel in many places separate the Erie and Saugeen clays, and

are of frequent occurrence in the latter. Under otherwise favorable conditions these

beds may often be found acting as reservoirs for the supply of artesian waters.

In the district lying north of lake Huron and between the Georgian bay and the

Ottawa river, where the rock is not protruded at the surface it is generally covered by a

yellowish sand resting in broken areas immediately upon the Saugeen clay. This sandy

formation, which supports—or rather did in the past support, for the lumberman's axe

and the forest fires have done their work too well—great groves of noble pine, is called

the Algoma sand.

The Artemesia gravel is a belt of loose gravel extending parallel to the Niagara

escarpment from Owen Sound to Brantford, following the highest ground of the pen-

insula. The Oak Ridge may be considered a spur of this remarkable belt, running

in a north-easterly direction and rising at a point north of Toronto to a height of

720 feet above lake Ontario.

In addition to the strata thus briefly enumerated are many deposits of sand and
clay overlying them which are too irregular and local in their character to admit of

classification. Crossing these strata in almost every direction are streams emptying
their waters into one or other of the great lakes or the St. Lawrence or Ottawa
river, which have worn their way down to their present beds, in some instances

through many feet of sand, gravel and rock.

It is evident that although we have not here those foldings and upliftings of tertiary

and .secondary formations which go to form artesian basins on the grandest scale, the con-

ditions are nevertheless eminently favorable for the existence of smaller depressions,

local in their character, but capable of yielding large supplies of water.

It is accordingly found that in almost every part of the southern and western por-

tions of the province, in other words, in those districts where the superficial deposits,

generally speaking, are deepest and most varied in their nature and order, artesian water
is obtainable at no great depth.

Large supplies of water are also frequently found in the underlying rock, as in the

case of wells bored for salt and petroleum, the southerly dip which characterises the older

formations as well as the chief members of the post-glacial group being sufficient to

aflford the necessary pressure upon the contained water.

The water found in the rock is usually more or lets mineralized. Sulphur and
magnesia are frequently present, and nearly all the deep wells of south-western Ontario
yield salt in greater or less quantity. Many of them also give traces of oil.

The valleys of the rivers and streams doubtless expose permeable strata which must
receive a portion of the rainfall, and where they are of a sandy or gravelly nature and
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confined above and below by beds of clay they present the conditions which require only

the existence of sufficient pressure to constitute them the sources of artesian wells.

Where a dip occurs in the strata followed by an upward inclination the requisite

pressure is provided, and a boring down to the water-bearing bed is certain to be rewarded

by a supply of water. The gathering grounds provided in the immediate valleys of

rivers must of necessity however be of limited area, as the outcropping of the permeable

strata will in all ordinary cases present too high an angle to permit of a large section

being laid bare.

In the uplands lying between lakes Haron and Erie and Ontario, and north of the

last mentioned lake, are areas extensive enough to collect rainfall for the supply of large

reservoirs of artesian water.

A synclinal basin extending from London westward to the river St. Clair is composed

of beds of sand and gravel confined between impermeable clay strata, and readily yields

artesian water at depths varying according to the dip of the strata and the undulations,

of the surface.

Similar basins occur in various parts of the province. An interesting example is

afibrded at Sundridge, in the district of Parry Sound, where a depression apparently

exists on the surface of the Laurentian rocks filled in by post-glacial deposits. Here
several wells have been sunk from 80 to 100 feet deep, and water obtained rising three

or four feet above the level of the ground.

QUALITY OF ARTESIAN WATERS.

Artesian waters vary greatly in quality, even in wells comparatively short distances

apart. In some wells the water will be of great clearness and purity, while in others,

perhaps at no great distance, it will be charged with mineral substances of various kinds

to such a degree as to be unsuitable for domestic or manufacturing purposes.

The reasons for such variations are obvious.

"When water descends from the clouds it is usually of a high degree of purity, con-

taining merely such foreign ingredients as it may come in contact with while on its

downward way through the air. Should it fall upon the upturned edge of an open
sandy stratum of low inclination, which maintains a uniform texture throughout,

the water will meet with little or nothing in the way of mineral substances which it can

dissolve and carry away, and hence if brought directly to the surface by means of an

artesian well it may be found to be quite soft and pure. On the other hand, if the

receiving bed be of a calcareous nature, or if the water in its underground passage force

its way through the pores of strata retaining a large proportion of their original salts, it

will inevitably become hard and more or less mineralized.

The degree of mineralization depends also to some extent upon the depth to which
the water penetrates and the length of time it remains beneath the surface.

The temperature of the earth increasing by one degree for every 50 or 60 feet in

depth, the water will become warmer in like proportion, and its capacity to dissolve and
hold in solution minerals with which it comes in contact will be correspondingly height-

ened. The longer it is retained in the underlying strata the greater will be its oppor-

tunity for exercising these solvent powers. Consequently if raised at once from a con-

siderable depth, as in an artesian well, the chances are that .such water will be both

warmer and more highly mineralized than if drawn from a stratum nearer the surface.

This general rule is borne out by the results of artesian borings in various sections

of Ontario, the water from shallow wells being more frequently fresh and potable, while

that obtained from the rock or at great depths is often unfit for use on account of the

minerals held in solution.

There are however many exceptions to the rule. It does not follow because a
flowing well is obtained at no great depth that the water has travelled but a short dis-
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tance from its source, or that the stratum through which it has passed may not at some

point lie much deeper. If such is the case, the water from a shallow well may be

mineralized to a greater or less degree.

On the other hand good water may be procured at great depth if the bed in which

it is found has a high inclination, or if it is composed of insoluble sand or other material

closely confined by impermeable strata.

The irregularity of the surface deposits of Ontario, as already pointed out, and the

variety of ways in which they overlap each other, increase the chances of striking water

at an easy depth, but cause as well abrupt and great variations in the depth at which

water is present.

NATURAL SPRINGS AS SOURCES OF SUPPLY.

When a town has advanced to that stage of progress at which ordinary wells are

felt to be no longer safe and convenient, and when the need of fire protection presses

itself upon the minds of the inhabitants, it is to springs that attention is first directed

as being one of the most apparent and directly available sources of water supply.

Many of our villages and towns are fortunate enough to be so situated as to be able

to take advantage of springs, and some of them have already done so. Before giving

particulars regarding artesian wells in various parts of the province, it may not be out

of place to cite a few cases in which springs are made use of with excellent results.

City of London.

The city of London is abundantly supplied with water of first-class quality from

springs situated along the bank of the river Thames, some three miles below the city.

These springs issue from the hillside on the surface of a stratum of "hard-pan," and

the quantity of water available has been very largely increased by running a gallery along

this stratum for about half a mile. The water is then conducted to the pumping basin,

from which it is distributed through the city mains.

The sources of the springs are on the higher grounds to the south, which rise to a

height of nearly 200 feet and are formed lai-gely of pervious sands and gravels.

Town of Milton.

From the "mountain" or isolated elevation of limestone rock which rises at the distance

of about a mile from the town of Milton flow three natural springs at a height of 300 feet

above the level of the town. These springs unitedly supply about 35 gallons a minute,

the water being collected first in large cisterns and thence conveyed through a four-inch

pipe to the reservoir a distance of about 300 yards.

The water is of good quality, not hard, and is extensively used for domestic and

other purposes, no new wells being now sunk in the town.

The waterworks system also afibrds eflttcient protection from fire, and Mr. T. G.

Matheson, county crown attorney, who furnishes these particulars, states that the inr

surance rating of Milton has in consequence been raised from class "E" to class "D."

Town of Owen Sound.

Mr. James C. Kennedy, town engineer, furnishes the following facts respecting the

water supply of Owen Sound.

The town is supplied from springs which rise from the hillside at a height of about

200 feet above the level of Georgian bay, or say 180 feet above the level of the main
street in the centre of the town. Their volume is about 400 or 500 imperial gallons per

minute in dry seasons of the year, and from 900 to 1,000 gallons during wet or freshet

seasons. The average flow throughout the year is perhaps 600 gallons a minute ; but by-

taking in other springs in the vicinity the supply might be largely increased.
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At the minimum flow of 400 gallons per minute the daily capacity of the springs is

676,000 gallons, and at the maximum of 1,000 gallons per minute it is 1,440,000 gallons.

The daily consumption of the town in winter is 200,000 gallons, and in summer pro-

bably 300,000 gallons. The water is of good quality and is largely used for domestic and
fire protection purposes.

The reservoir, which is three miles distant from the springs, has a capacity of 500,000

gallons and is situated 180 feet above the level of the lake.

ARTESIAN WELLS FOR TOWN SUPPLY.

Where springs are not available on account of their absence or insufficiency of

Volume the choice in the case of towns removed from the banks of the great lakes may
fiometimes lie between utilizing the waters of a stream or river and boring for artesian

wells. In few cases will river water be found to possess the requisite purity, and if

the topographical condi Lions are such as to lead to a belief in the existence of artesian

water the money spent in an endeavor to reach it will generally prove a profitable

investment. The towns of Goderich, Essex (formerly Essex Centre), Chatham, New-
market and Barrie, among others, afford good examples of the utilization of artesian

wells in supplying water for public use.

Town of Goderich.

The inhabitants ot the town of Goderich were in the position of being able to

make choice of two sources of public water supply, either of which in countries less

abundantly supplied with good water than Ontario would be considered an inestimable

boon. At their feet lay lake Huron, whose waters cannot yet be appreciably lessened

in purity by the population on its borders, while beneath them borings in the salt

formation had proven the existence in the upper limestone layers of artesian waters
of great volume and excellence.

It was decided to make use of the latter, and six wells were sunk on the edge
of the lake about ten feet above the water level, two being put down to a depth of

263 feet and four to a depth of 240 feet.

The water rises about twelve feet above the surface of the ground or about twenty-
two feet above the level of the lake, and the supply appears to be inexhaustible.

The consumption of the town rises as high as 450,000 gallons a day.

The Holly or force-pump system of water-works is in use and ten miles of mains
have been laid, the total cost of system and mains having been about $75,000.

An analysis of the water shows it to be soft and of great organic purity and

excellent quality. It is almost entirely free from chlorine, showing that it has no con-

nection with the salt beds below which are of much greater depth.

Towx OF Essex,

At Essex the want of a sufficient supply of good water was long felt to be a serirus

disadvantage. In the fall of 1890 a by-law was passed appropriating the sum of $26,500
for the purpose of sinking artesian wells.

In the summer of 1891 borings were made which proved the existence of good water

at a depth of about 125 feet. Three wells were sunk in proximity, the strata penetrated

being given by Mr. John Milne, mayor, as follows : Clay, with occasional sand veins,

100 feet, hard-pan one or two feet, then a bed of gravel where there was a good supply of

water, after which the rock was struck and penetrated about 18 feet. Here a good fl^ow

of water was found which rose to within 27 feet of the surface. Around these three wells

a reservoir 25 feet wide and 50 feet deep was excavated into which the water flowed.

This was built up with brick and cement and cemented thoroughly at the bottom.

From the reservoir the water is pumped to an elevated tank which furnishes suffi-
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cient pressure to destribute it through the mains and to throw a stream over any building

in case of fire.

The quality of the water is excellent, and the supply is estimated to be sufficient for

the wants of the town.

The cost of sinking the wells and constructing the whole system of water-works did

not exceed the sum voted for the purpose.

Town of Chatham.

Greater difficulties had to be overcome at Chatham. A company undertook the con-

tract of supplying the town with artesian water and made a number of borings within the
limits of the town itself. At a depth of 64 feet they struck the rock, lying immediately
upon which was a layer of coarse gravel about three inches in thickness. Above this

lay 2|- feet of very fine sand. In these strata a good supply of water was obtained, but
on putting a steam pump at work on one of the wells the fine sand or silt was soon found
to fill the pipe and stop the flow of water. None of the devices which were resorted to

had the effect of checking this inflow of silt and the wells had to be abandoned.

It was then proposed to secure a supply of water from the river Thames on which
Chatham is situated. The agreement between the town and the company prevented

resort to a source so questionable in point of purity, and a new field of operations

was found in the township of Raleigh, some four miles south of Chatham, where artesian

wells bringing the water just to the surface had been known to exist for years.

A number of borings revealed the fact that a large supply of good water could be

obtained at a depth very little exceeding that at which water was found at Chatham, and
in a sand bed much coarser in character than that encountered at the town.

On the farm of Mr. Laurie a well four feet in diameter was dug to a depth of 32 feet,

and bricked up to a height of two feet above the surface. From the bottom of the well

an iron casing 13 inches in diameter was sunk to the rock, 40 feet further down. A bed
of sand between two and three feet thick lay between the rock and an overlying stratum
of clay, and supplied a column of water rising to the surface, which on pumpng is not

reduced to a lower level than 17 feet from the ground.

At a short distance away a reservoir 36 feet deep was sunk and connected with the

supplying well by a pipe 30 feet below the surface. A pumping station was built,

mains laid to the town and a system of water-works successfully inaugurated early this

year (1892). The daily consumption of water does not as yet exceed 150,000 gallons,

wells being plentiful in the town. The works are capable of supplying 1,000,000 gallons

daily at least.

That the water-bearing stratum in Ealeigh thins out in places has been shown by the

fact that in several borings made close to productive wells the clay bed was found to

extend to the rock. Such cases of course constituted " dry holes " where no water was
found.

Following is the average of several analyses made of the water :

Free Ammonia, per million p.arts .3600
Albuminoid Ammonia . 0900
Chlorine 202.0000
Oxygen absorbed in 4 hours . 6457
Oxygen absorbed in 15 minutes .5430
Nitrogen 1130

* Hardness 6.5000

T O W N O F L E A JI I N G T O N .

At Leamington in the count)^ of Essex, near the lake shore, an artesian well for the

supply of public water discharges a stream five feet above the surface of about 50 gallons

per minute. The depth of the well is 55 feet. The following analysis of the water from

this well may be compared with that of the Chatham water :
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Chlorine, per million parts 1 . 500
Free ammonia . 130
Albuminoid ammonia .040

Nitrates Traces.

Oxygen absorbed in 15 minutes . 156
Oxygen absorbed in 4 hours . 300
Total solids 322.000
Phosphates None.
Hardness 10.360

Town of Newmarket.

At Newmarket, which is situated on the northern slope of the Oak Ridge, the wells

which furnish the town supply are four in number, all sunk within a few feet of each

other. Their dimensions and depths are as follows : i^ inches diameter, 145 feet; 3^
inches diameter, 160 feet; 6 inches diameter, 147 feet; 6 inches diameter, 250 feet.

They are all flowing wells and discharge their contents into a cement reservoir from

which the water is pumped into the mains and an upper reservoir.

The natural flow is greatly augmented by pumping. The water is pure, clear and

cold, and is largely used.

The stratum in which the water supply is found is composed of gravel, and is reached

after passing through a bed of blue clay 100 feet in thickness. Water is also found at a

depth of 40 feet, but in smaller quantity, and is utilized in a few wells by private fami-

lies.

Town of B a r r i

e

.

Good supplies of artesian water are found and made use of for public purposes at

Barrie, in the county of Simcoe. Mr. Henry Bird, town clerk, furnishes the following

particulars :

The number of borings is 16 or 17, of which 13 or 14 have been successful and are

still flowing, although the flow has diminished in some of them.

Beds of sand and clay of about equal thickness are penetrated, the clay varying in

color and consistency, some of it composed largely of minute shells.

The wells vary in depth from 100 to 140 feet, the average being about 120 feet, and

are from 2| to 4 inches in diameter. The capacity of the 4-inch wells is about 150 gal-

lons per minute, the public supply being drawn from two wells of this class. The water

is good and moderately soft.

All are flowing wells, some rising to a height of ten feet above the surface.

Town of Midland.

At Midland, on the Georgian bay, borings were made by a hotel p-oprietor which

R. McGee, M.D., states are of a depth of 35 feet and penetrate the following strata :

Soft sandy soil 20 feet, hard pan 3 inches, sandy soil 15 feet. A hard gravel bed is

then reached in which an abundant supply of flowing water is found.

Each of the wells yields- at the rate of 24 gallons per minute, and the quantity appears

to be gradually increasing. The water is suitable for use and is utilized in the hotel.

Town of Kincardine.

At Kincardine, on the shore of lake Huron, a boring in the drift reaches a stratum

carrying water in small quantity at a depth of 126 feet, while at a depth of 480 feet a

very large supply is obtained in the rock under sufficient pressure to raise it to a height

of 25 or 30 feet above the surface of the ground, which at the well is only eight feet

above the level of the lake. This water is of good quali>/y, but is not utilized, the town

obtaining its supply from the lake.

In Eastern Ontario.

In the eastern part of the province necessary supplies of water have generally been.
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found on the surface, and hence artesian waters have not b'^en lai-gely sought after. In
the town of Lindsay several borings have !)^en m\i3 at a level of fion 40 to 60 feet

above that of the Scjugog river, varying ia depth from 75 to 125 feet according to

the fluctuations of the surface of the ground. le well 4 inches in diim-^iter and 100
feet deep yields under a steam pump at the rate of 25,000 gallons p^r day. Tiae water

in these wells comes from the rock and is of good quility.

An artesian well sunk in the limestone underlying the town of Smith's Falls, county
of Lanark, supplies water for public use.

Borin'jS Elsewher;-:.

Borings made at Forest, Courtright and other places in Lambton county strike

water at a depth of about 75 feet, which rises to within 20 feet of the surface.

In the vicinity of Windsor no good water is obtainable by means of artesian wells,

but brackish water is found at depths varying from 60 to 200 feet, which does not come
to the surface.

Mr Hiram Walker of Wttlkerville has two artesian wells at Marshfijld, in South
Essex, intended to flood his 200-acre cranberry farm thef-e. They are each about 130
feet deep, and the water rises in full volume to the surface through a pioe ot 4.V inches

diameter. It is mildly sulphurous. About 10 miles farther east numerous borings from
50 to 250 feet deep have failed to develop water.

East of Essex about ten miles good water is found at a depth of 120 feet, and is

also readily obtainable between that town and lake Erie.

A well was bored last year at Ransome's schoolhouse on the Communication road
south of Blenheim, township of Harwich, Kent county, to a depth of 135 feet, of which
one foot is in slate below the drift. Water was struck at the bottom of the drift, and it

rises through an inch pipe three feet above ground. The flow is strong, but noticeably

intermittent, owing no doubt to gas pressure. The water has a slight miner il taste, yet

it is pleasant and potable. This well is about 100 feet below the level of the gravel

ridge at Blenheim.

Numerous flowing wells exist at St. Marys, where they are found in the limestone

rock.

Artesian wells have been made use of for years at Waterloo to supply witer for

private purposes.

West of Port Colborne is a deep well which has for many yeirs been flowing a sul-

phurous water of good quality, but is now of less volume than formerly. When the
water was first struck it was thrown to a height of 40 or 50 feet above the surface.

Artesian water of good quality is also found at Orillia and Bradford in the county
of Simcoe, ColHngwood in the countv of Grey, and Holland Landing in the county
of York.

Ebb .\nd Flow of Aktesian Waters.

A peculiarity of many of the artesian wells in the country bordering on lakes Huron,.

St. Clair and Erie is the fact that the water in them rises and falls according to the
direction from which the wind is blowing on the lakes. If the wind is strong and con-
tinuous ofF-shore the water lowers appreciably in the wells, while a contrary efl'.^ct is

produced by a wind from the opposite direction. A gale has also the effect of rendering
the water in them turbid. These circumstances clearly point to a direct communication
with the waters of these lakes, and the fact no doubt is that the water-bearing beds of

sand and gravel overlying the rock, as well as the rock itself, are continued out into the
lakes 3nd are cut into by the waters of the latter. A wind which drives the water
towards the American shore lessens the pressure upon the strata at the Canadian side

and consequently permits the water in the wells which penetrate them to fall, while a
wind from the American side bringing the water back of course reverses the op-^ration.
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MINERALIZED ARTESIAN WATERS.

At various points in Ontario borings have been made which yield mineral waters of

varying qualities, some of which have been utilized for their curative properties ; but the

large majority have either been allowed to run waste or have been choked to gratify

the^curiosity of the small boy.

Village of K i n g s v i l l k.

Drillings for gas about 2^ miles north-east of Kingsville, Essex county, encountered

a iiow of water at a depth of 300 feet, strongly impregnated with sulphur and sulphate

of magnesia. Two or three miles west of that place a strong flow of fresh water is found

before reaching the rock, at a depth of about 30 or 40 feet. At the town itself the rock

has been penetrated for 1,000 feet without finding water.

City of St. Thomas.

Two wells have been sunk within the city limits of St. Thomas in the hope of find-

ing water suitable for public use. The log of the one sunk at the court house by

authority of the county council is given by Mr. James Bell, county engineer, as follows :

20 feet clay, 190 feet hard clay, 30 feet fine putty mixture containing a very fine

sand and water, 10 feet hard pan, 33 feet gravel with considerable water, after which the

limestone rock was reached and penetrated 7 feet.

The water rose to within 37 feet of the surface, and with a steam pump yielded at

the rate of 30,000 gallons per day of 24 hours, the water standing iu the well while the

pump was working at a depth of 60 feet from the surface. An analysis of the water by

Prof. Ellis gave the following result

:

Solids 26.040
Chlorine 7.420

Free ammonia . 047

Albuminoid ammonia .005

Oxygen absorbed in 4 hours .090

The water is classed as of medium purity.

Encouraged by this result the city council ordered a test to be made in the flats of

Kettle creek, about 100 feet lower than the site of the court house, in the expectation of

striking a flowing well in the same stratum. Here however the bed of gravel found

overlying the rock in the other case was wanting, and the boring was continued into the

rock, a black shale being first penetrated, which yielded water, but so strongly impreg-

nated with sulphur as to be unfit for use. Boring was then abandoned, but was after-

wards continued by private individuals for about 100 feet farther, the rock proving to be

limestone after the first 10 feet.

The well is now flowing at the rate of 8,000 gallons per day, but no use is made of

the water, which is so strongly sulphurous as to leave a yellow streak along the sides of

the ditch in which it runs.

City of London.

On the left bank of the river Thames at the foot of Dundas street, London, a well

^as sunk about 30 years ago to a depth of 765 feet, the particulars regarding which

were given by Dr. Sterry Hunt in the report of the Geological Survey for 1866.

The strata encountered were clay 70 feet, soft gray shale with a band of hard

bituminous shale 20, limestone 600, soft magnesian marl 75. The limestone at 300 feet

from the summit was a true dolomite and the marl at the base was also dolomitic, scarcely

attacked by cold acids, but effervescing freely by heat. At about 114 feet from the

surface two crevices of a few inches each were met with in the limestone, and from this

point there is an abundant flow of bright, limpid, somewhat sulphurous water, estimated

at 1,000 barrels per hour. This water deposits pure, yellow pulverulent sulphur around

its outlet. Its analysis by Prof. Croft gave abotit two parts in 1,000 of solid matters,
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consisting of nearly equal portions of sulphates of lime and magnesia, with a little carbonate-
and traces of chloride of sodium, besides sulphuretted hydrogen. It is worthy of note
that the slioht sulphurous impregnation previously common to many of the ordinary well-
waters of London disappeared on the opening of this great subterranean sulphurous
fountain.

The waters of this well have been used for medicinal purposes to a greater or less-

extent both in the bath and as a beverage for a number of years, and recently a company
has been formed under the name of the White Sulphur Springs Company with the view
of utilizing them on a more extended scale. The well throws a stream to a height of 40'

feet. In a prospectus issued by the Company the statement is made that the well yield'?

at the rate of about 100,000 gallons a day. If this estimate is even approximately correct,
there has been a considerable diminution in the flow since the examination made by Steiry
Hunt twenty-six years ago.

A number of years ago a well was sunk on the grounds of the Asylum for the Insane
to a depth of 2,000 feet. Water was obtained and rose to within 100 feet of the sur-
face, but it was brackish and not fit for use. No record of the strata passed through seems
to have been preserved.

Town of Chatham.

A well sunk in the eastern end of the town of Chatham about the year 1864 to a depth of
1,000 feet in the hope of finding salt struck a vein of salt water with some oil in hard lime-
stone at 422 feet. Still lower, at about 600 feet from the surface, a copious source of sul-

phurous water was encountered. Attempts were made to pump the oil, but the volume
of water was so great as to prevent successful operations. The water continued to flow
for some months, filling a pipe three and a half inches in diameter, and discharging
into a neighboring creek, but so strongly was it impregnated with sulphur that the
well was voted a nuisance and the owners were obliged to plug it, which they did with
some difficulty.

Parkhill and Vicinity.

Mr. R. S. Macalpine of Parkhill states that batween that town and lake Huron, a
distance of 13 miles, there are 50 or 60 artesian wells, varying in depth from 80 to 180
feet, and within a radius of 3 miles from 80 to 156 feet. In a well sunk within the
corporation of Parkhill the following strata were presented :

Clay 145 feet, soapstone (so-called) 5 feet, shale 1 foot, hard-pin 1 foot, shale 2 or 3
feet, in which water was found. The water in this well stands at a level of 60 feet from
the surface.

Nearly all these wells furnish water in abundance, of varying quality, but generally
containing iron, sulphur, etc., in sufficient quantity to unfit it for human use, though,
cattle drink it readily.

T O W N O F P R E S T O N .

Artesian borings at Preston are noteworthy fiom the fact that they have devel-
oped a highly mineralized water which is held in repute for its curative powers. Three
wells have been sunk there to a depth respectively of 224, 280 and 1,252 feet.

In the first of these, known as the Del Monte springs, the water ffows at the rate
of 17,280 gallons a day and rises to a height of 12 feet above the level of the river.

The water of this well, as well as that of the second, is used in the mineral baths for
which the town enjoys a reputation.

The deep well also yields a mineral water which flows at tlie rate of 11,520 gallons
a day, but is used only in flooding a curling and skating rink.

TiLSONBCRG AND V I C I N I T Y.

Mr. Wm. S. Law gives particulars of wells at Tilsonburg, in the county of Oxford
where numerous borings have been made for oil, and latterly for salt, the drill in one
case having been put down a d^pth of 1,947 feet in the hope of striking workable deposits
of the latter article.

All the wells bored are flowing, but the water is so highly charge! with sulphur or
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sulphuretted hydrogen and various other mineral substances as to be unsuitable for house-

hold use. The water from one well however is in constant use as a beverage, and is also

in demand for medicinal purposes.

The water was analyzed by Prof. Oroft, and pronounced equal to some other noted
waters. All record of the strai^a passed through has been lost.

Mr. E. D. Tillson adds that nearly all the wells put down some thirty years ago
during the oil fever were in the valley of the Big Otter creek, where the blue clay lies in

a bed 30 or 40 feet thick, resting upon the limestone rock.

At a depth of about 60 feet in the rock a heavy flow of water was struck, mixed
with a little oil. Many of ti^e wells would flow from 30 to 50 gallons per minute, and
generally when piped would rise from 40 to 60 feet above the level of the ground ; but

the water, being mixed with oil and very strongly impregnated with sulphur, was not fit

for drinking or domestic purposes, although the product of a few of the wells containing

less oil and sulphur was and is yet made use of for drinking. Some people are fond of it

and think it conducive to health.

After hopes of getting oil were abandoned some of the wells were sunk to consider-

able depths in search of salt, a few thin deposits of which were passed through. In most
of the deep wells several veins of water were met with, and the deeper the well the more
highly charged was the water with mineral substances, in all cases being unfit for use.

About three years ago the quest for oil was renewed, and five wells, varying in depth
from 100 to 200 feet, were put down with the same result as formerly, viz : large flows

of water and comparatively little oil.

One boring was made on Mr. Tilison's own farm about a mile north of the town, at

a point 175 feet higher than the bed of the Otter creek. Here a surface bed of clay 8

feet thick was succeeded by a stratum of coaise sand or fine gravel, as clean and bright as

lake gravel, in which at a depth of 18 feet a strong flow of water was obtained, which
rose to the height of 10 feet above the ground. The water was clear and of fine quality,

with a slight mineral taste, and flowed at the rate of 60 or 80 gallons a minute. Mr.
Tillson has connected a three-inch pipe with the well and brings a portion of the water

to his farm-house and barn. It is worthy of remark that this flow of good water is

found in the superficial beds, while wells sunk in the rock in the valley of the Otter

creek below this level produce only water of a decidedly mineral character, unfit

for use.

Eight or ten miles north-west of Tilsonburg, in the township of Dereham, a large

number of artesian wells have within the past six or eight years been sunk by

farmers. In some cases water is reached in the surface df posits, in others the rock

must be penetrated, but as a rule good water is obtainable.

, MiNEKAL Wells in various Localities.

In the township of Walpole, in the county of Haldimand, numerous artesian wells

are put down in the rock a distance of from 25 to 90 feet. An abundant supply of

water is obtained, but in very many of the wells it is so impregnated with sulphur as

to be unavailable.

At Dunnville in the same county three wtlls have been sunk, 82J, 80 and 65

feet deep respectively. The water contains sulphates of lime and magnesia, and is

unusable. On the opposite side of the Grand river the rock crops out at the surface,

and the wells there are not over 10 feet in depth. A peculiarity of the water of these

wells is that at certain times it becomes very muddy, apparently as an effect of storms

on the lake.

Near Ancaster an artesian well produces a supply of water of a sulphurous character.

No artesian water has been found at Toronto, but along the lake shore a few miles

west of the city borings made on the Asylum grounds encountered gas at three distinct

levels and a light flow of bitter water in a thickness of over 1,000 feet. A boring made
within the last few weeks about a mile to the north-east also struck gas, but reached the

Laurentian rocks at a depth of 1,300 feet without revealing the presence of water in

appreciable quantity. A bitter saline water was however struck near the bottom of

this well. T w. G.
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THE LAURENTIAN AND HURONIAN SYSTEMS
NORTH OF LAKE HURON.

By Dr. Robert Bell, Assistant Director of the Geological Survey of Canada.

This paper is intended to give a brief account of the geology of the country
represented on the accompanying map extending from lake Huron northward to lake
Temiscaming and from lake Nipissing westward to the Spanish river. It will aim at
giving a summary of the various reports of the Geological Survey referring to that region
in the light of the most recent views in regard to the rocks of the district, and will cover
ground already described by the writer in the annual reports of the Survey for 1865 and
1866, 1875 to 1877 and from 1887 to 1890, by the late Mr. Alexander Munay of the
same service in the report'^ of 18-47 to 1857, and by reports made at various times by
officers of the Department of Crown Lands.

The geological coloring of the map is compiled by the Director of Surveys
in the Department of Crown Lands from the maps and descriptions of Mr Murray,
the geological map of the Basin of Moose River, 1883, and that of the Sudbury
Mining District, 1890, by the writer, and also the maps accompanying Sir William
Logan's Geology of Canada, 1863, as well as from the descriptions contained in the various
reports above referred to. As these reports and maps are not very accessible to the pub-
lic, and some of them are out of print, it is felt that a short summary of their contents,

with suitable explanations, arranged in convenient form for reference and illustrated

with a geological map, would be found useful at the present time. The colors used are
made to harmonize with those at present adopted by the Geological Survey. The topo-
graphy is compiled from the surveys of the Department of Crown Lands and of the
Oeological Survey.

With the exception of the larger islands on lake Huron, and possibly a tract in the
Sudbury district, the area represented on this map is occupied almost exclusively by
rocks of the Laurentian and Huronian systems. Descriptions of these rocks in general
and of their relations to each other by the writer are contained in the Section devoted to
Geology in the Report of the Royal Comiuission on the Mineral Resources of Ontario,
1890. But it is now proposed to give a more detailed and local account of the rocks
belonging to these systems which are met with in the area represented on the map.

THE LAURENTIAN SYSTEM.

The Laurentian system may be divided into an upper and a lower formation. The
latter consists almost entirely of primitive or fundamental gneiss, which is supposed by
many geologists to have been originally of an igneous nature, but to have undergone altera-

tion which has produced its more or less loliated character. The upper Laurentian
appears to consist of metamorphosed sedimentary strata to some extent at least, while the
Huronian rocks are undoubtedly largely sedirrentary, but mingled with a varying propor-
tion of igneous rocks, both of which have undergone more or less metamorphism.

Metamorphism.

By this term is meant those changes in rocks which have been produced by
pressure and heat, and possibly electricity, acting slowly or through a veiy long
time, and producing molecular or chemical interchanges in their constituents, and
causing them to become in a greater or less degree crystalline. The original com-
position of some rocks is more favorable to metamorpism than that of others
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With a change of conditions, rocks may undergo a second or further metanior-

phism. The element of time being very important in bringing about metamorphism,
it follows that the older rocks are the more subject they have been to have undergone
this process. The more ancient rocks have necessarily been those most liable to disturbance

from the changes which have always been going ou in the crust of the earth, so that they
have been moved from their original positions and have been tilted, crushed and contorted

more than the newer ones, almost in direct proportion to their age. The very fact of

strata standing at high angles to the horizon appears to be connected with the metamor-
phlc processes, and rocks which are locally disturbed, as in certain mountain chains, are

found to be metamorphosed, while the same strata in continuation are not changed
where tliey are found nearly horizontal. Great outflows of igneous matter have also in

many instances had the effect of altering rocks locally.

A crushing and disturbing force due to the constant shrinking of the earth and act-

ing horizontally at the surface has been going on in its crust from the earliest times. The
eSect of this force may be seen, not only on the large scale, in the tilting, folding up and
faulting of the older rocks, but also in their microscopic structure, thin sections of them
very often affording the clearest evidence of their having been subjected to intenh©

pressure, forcing asunder solid grains, grinding them against each other or crushing them
to small particles. Another effect of the intense lateral pressure referred to has been to

produce in rocks a schistose or a slaty cleavage at right angles to the direction of the force.

In the crystalline schists this has been effected by the crushing force, aided often by a

shearing movement, causing the component particles to move slowly around till their

greater diameters assumed positions at right angles to the direction of this force. In the

schistose rocks the cleavage planes of such minerals as possess cleavage have been made to

correspond with the directions of the mechanical arrangement of the other particles, so

that in cross section the whole texture has a parallelism of its grains, giving it a lami-

nated appearance. Dioritic schists have probably been originally massive diorites, and
have had their cleavage structure developed in the manner just indicated. Many geologists

believe that some kinds of gneiss have been formed out of massive granite in the same way.

These processes involve an enormous lapse of time, so that a crystalline and schistose

condition is prima facie evidence of antiquity. Indeed if we exclude those cases of

local metamorphism which have been referred to, it may be said, in a general way, the

more crystalline and altered rocks have become the more ancient they may be presumed
to be.

Notwithstanding the apparent stability of the rocks in this part of the world, tar

removed as they are from volcanic activity, there exists nevertheless within them a state

of perpetual unrest. Unceasing changes are going on in the arrangement of their con-

stituents as illustrated by crystal enlargement, pseudomorphism and decomposition in a
petrological sense.

Besides the constant internal changes taking place in the rocks, there is restless

action or movement on a large scale throughout the whole body of the earth. One of the
primary causes of this movement is the constant shifting of the matter on the surface by
the action of air and water or ice. The earth is not a rigid solid, but obeys hydrostatic law.s.

When a certain weight of matter has been transferred from one part to another its effect

is to sink down the part to which it has been transported, while there will be a tendency
to rise to a corresponding degree at the point which has been relieved of this burden.

These oscillations were probably more frequent and rapid in the earlier geological ages
than they are now, but they will continue to go on to a greater or less extent as long as

air and water exist to transport matter and disturb the equilibrium of the earth.

Divisions of the System.

The lower division of the Laurentian system is characterized by a monotonous uni-

formity in the nature of its rocks, which consist of gray and red gneiss, usually much
bent or disturbed, and having generally only a rudely foliated structure and a solid or

massive character. Its felspar is almost entirely orthoclase, whereas the other species.
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are abundant in the upper division. There is a general absence of economic minerals, and
the number of mineral species is small as compared with the latter. The upper division

is of a more complex or differentiated character, or comprises a greater variety of rocks

and minerals. It possesses more regularity in its stratification and includes great banded
masses of crystalline limestones, vitreous quartzites, mica and hornblende schists, massive

pyroxene, and both massive and foliated labradorite rocks. Considerable areas of granite

and syenite occur in the formation. These, as well as the pyroxene rocks, and perhaps

also the hornblendic bands, are evidence of igneous action. The dykes of greenstone and
porphyry which cut the upper Laurentian may belong to a later geological period.

Upwards of sixty different 'mineral species have been found among the upper Laur-

entian rocks in Canada. They also contain a variety of economic minerals, among which

may be mentioned graphite, apatite, mica, serpentine and limestone marbles, limestones

suitable for calcining, felspar for porcelain, porphyries and other ornamental stones, pyrite,

sulphates of barium and strontium, asbestos, crysotile, building stones, and ores of iron

and other metals.

It is not impossible that gneiss may have been formed in more than one way. While
5ome varieties, from their microscopical characters and other circumstances, appear to be
of clastic origin, it seems to be equally certain that others owe their foliation to pressure
and internal changes which may have taken place in rocks of igneous origin. Dr. Sterry
Hunt is of the opinion that we have not yet discovered any rocks which can be regarded
as having formed part of the original crust of the earth, that is, if we suppose the crust

to have been first formed by the mere superficial cooling of a molten mass, since the
earliest rocks of which we have any knowledge all contain water and free silica.

The lower Laurentian gneisses are the oldest rocks with which we are acquainted.
Their thickness is entirely unknown, and it may ever be found impossible to arrive at
even an approximation to their volume. It must however be enormous. The upper
Laurentian, of which some kind of measurement is possible, may be roughly estimated
in the Ottawa valley, where it has been more studied than elsewhere, at from 50,000 to
100,000 feet, or nearly 20 miles in thickness, and even much more.

Although the older Laurentian rocks may afford no mechanical proof of the per-
manent existence of a sea upon the earth, unless their foliated or stratiform character be
taken as such evidence, water appears to have been present, perhaps as only temporary
precipitations upon the surface, at every stage of their formation. But in the upper
Laurentian the great deposits of nearly pure carbonate of lime and of tolerably pure
silica in distinct bands afford strong support to the aqueous theory of their deposition,
while it negatives that of their igneous origin. An important feature in the general
character of the Laurentian system is that its rocks, as a whole, are of an acid nature,
or contain a preponderance of silica in their ultimate chemical composition. We shall
see further on that in this respect they contrast with a considerable proportion of those
of the Huronian system, which are largely of a basic character.

Whether we regard the bulk of the Laurentian rocks as having had a clastic or an
igneous origin, the general condition of the surface of the earth does not appear to have
undergone any great change while they were being formed, or while the cooling process
was going on to the extent of their thickness. Even in the upper Laurentian we have
found no proof of the pre-existence of solid rock or dry land such as might be afforded
by conglomerates.

A Period of Chanqr.

But with the beginning of the Huronian period came a new order of things. Great
volcanic activity took place, and at the same time we have distinct evidence of the per-
manent abode of water on the surface of the earth and of the wear and tear of the sea
on the solid rocks. Immense quantities of volcanic ashes, cinders or tufa, broken rock
and other ejectamenta were thrown out, in some cases with explosive violence. Molten
matter was poured forth in great quantities from vents and rents in the crust, forming
thick sheets and large masses that became incorporated among the marine sediments
which were probably accumulating rapidly. The surface of the earth would be almost
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entirely covered by the sea, which would likely be shallow, hot and full of dissolved

mineral matters, the greater part of which have since been eliminated. It would be unfit

to support animal or plant life, and it is therefore improbable that we shall ever find any

organic remains in this system. Some of the erupted rocks remain massive and un-

changed to the present day, except by the internal or molecular action among the con-

stituents themselves, but the bulk of them had become broken up under the strong

weathering influences of the period, or by contact with water, and spread out on the

bottom of the sea to form the various stratified rocks of the system. The general char-

acter of the Huronian rocks may therefore be said to be pyroclastic, this term signifying

that although fragmental they have nevertheless had an igneous origin. The Huronian

rocks of lake Superior, and the country north and west of it, consist largely of greenish

schists which are, chemically speaking, basic as distinguished from the gneiss of the

Laurentian, which, as already stated, is of an acid or silicious character. A considerable

proportion of the great Huronian belt is made up of greenstones and allied rocks that

are also basic.

Rocks south of the Hcronian Belt.

In the country represented upon the map, the rocks lying between the great Huron-

ian belt and the shore of Georgian bay appear to belong to the upper Laurentian for-

mation. In the French river region the gneisses are generally characterized by much

regularity in their dips and strikes, which often maintain the same course and about the

same angle of inclination for long distances. The dips vary from a horizontal to a

vertical attitude, but in the majority of cases they are about intermediate between these.

This region is noted for its peculiarly straight and almost parallel rocky channels,

many miles in length, having a general course nearly east and west, which are intersected

at large angles by other channels almost equally straight, the whole forming a sort of net-

work quite unique in its character. Some of these channels belonging to both sets run

with the strike of the gneiss, which when mapped has a sort of zig-zag arrangement on

a large scale, while the others follow the lines of the principal set of joints. It some-

times happens that between two leading joint-planes other and parallel joints occur, un-

usually close together, breaking the rock up into blocks which have been removed by

glacial denudation, thus producing these channels. The angles of dip being only moder-

ately steep, those channels which follow the strike occupy ditch-like notches formed along

the outcrops of particular sets of beds which have been more easily excavated by eroding

agencies than those on either side of them.

It will be observed that the French river flows in two principal east-and-west channels

between lake Nipissing and its rocky delta, and that about half way down they both jog to

the southward at right angles. This interruption in their course is perhaps originally

due as much to some north-and-south break or disturbance in the rocks as to changes in

the strike. The long east-and-west channels, whether parallel with or transverse to the

stratification, are also probably situated upon lines of crushing, and possibly of some dislo-

cation, along which the strata have been broken up so as to permit of the deeper pene-

tration of the surface waters and the consequent decay of the rock prior to the glacial

period, during which these channels have been excavated below the general level of the

country. They are really only long and very narrow lakes, with slight falls or rapids

between them, and they persist in their courses uninfluenced by the changes in the strike

of the rocks they pass through. Besides the channels shown upon the older maps, there

are many others in the French river country, all of which belong to the reticulating system

of waters which forms so remarkable a feature in this whole district.

The curious rocky delta of the French river has a breadth across its mouths of fifteen

miles. The channels, which are very numerous as we leave the coast, form three groups,

the east, middle and west, each of which unites by cross channels into one at a short

distance up. They are all nearly parallel and have a general northeast and north-north-

east course as we enter from Georgian bay. The gneiss in the whole interval covered by

these channels runs parallel with them and has a uniform dip to the south-east and east-

southeast, with an average inclination of from 40" to 60". This general strike extends.
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for twenty miles inland from Georgian bay, when it becomes disturbed, and a little fur

ther on is cut off by a northwesterly strike in similar gneisses which prevail on the
upper part of the French river and the country to the northward of it.

In the central part of the course of the river the strike in different intervals runs
about north and south, east and west, northwest and northeast, while between these

groups of tolerably straight bands it is often more or less bent or distorted. In some
parts of the French river region, even where the strikes are regular, Mr. Murray consid-

ered the structure to indicate a series of anticlinal and synclinal folds, in which some of

the strata are repeated, and that the thickness of the gneisses is in consequence made to

appear much greater than it really is. But after making allowance for this partial repe-

tition, the actual thickness must be very great.

Southeastward of the mouths of French river, along the shore of Georgian bay, the

rocks are everywhere well exposed, and the structure of the gneiss and associated strata

or their local configuration is well brought out by the erosion to which they have been
subjected. This fact is graphically illustrated by the recent charts of Captain Boulton.

Locally the run of the stratification is often indicated by the form or direction of the
points and bays, the larger islands and the chains of smaller ones. The curving outlines
of the islands, channels and inlets opposite to Penetanguishene, the twisted appearance of
Parry island and of the channel on its southeast side, as well as the singular straightness
of Partridge bay, the Long inlet, the points on the west side of Parry island and about
Shibaishkong island, all correspond with the local strike of the rocks and are due to the
effects of denudation, which has formed channels along the courses of the more yielding
strata, and left ridges or higher ground where the rocks resisted decay and erosion.
Along this shore there is however a class of channels and inlets due to another cause,
namely, the existence of dykes of trap and breccia and of granite veins, and also of parallel
joints or cracks along which the rocks have been rendered more decomposable

; or these
latter may have acted merely as starting points or guiding lines for the action of glaciers
or other denuding agencies which constantly enlarged and deepened the depressions, once
they had been commenced. The channels and inlets of this class usually run nearly east and
west and have steep sides, while those which follow the stratification have usually some
other course and are not so abrupt.*

These lines of rock-crushing and subsequent erosion have doubtless had a great

effect in producing the river and lake features in most of the regions occupied by our
upper Laurentian rocks, as well as in some other metamorphic districts of Canada. Dykes
of greenstone and breccia have also played an important part in this connection, generally

giving rise to river-channels and long lake-basins, but occasionally, where hard or resisting,

having the opposite effect, producing ridges, or causing falls and rapids where they happen
to cross streams.

Near the head of Byng inlet, a short distance southeast of the mouths of French
river, a brecciated rock is exposed near the edge of the water which apparently forms
part of an east-and-west dyke, along the course of which the channel of the inlet and of

Maganetawan river have been excavated. Parallel to this dyke are joints stained red

by oxide of iron, giving a dry and crumbling character to the gneiss along their course,

which is east and west, while the gneiss they cut runs in various directions transverse

to the joints.

On the lower or western north channel of French river Mr. Murray noticed a friable

brick-red quartz-syenite at the Grand Recollet falls and for some miles below it. This
probably belongs to an eruptive dyke-like mass, following a line of weakness in the course

of the channel.

In the French river country the gneisses are most commonly of dark reddish-grey

shades, and they comprise both the mica and the hornblende varieties. Their texture is

usually from medium to coarse grained. As a rule the latter are gray and darkly colored,

while the finer grained varieties are generally reddish. Silicious belts, in some cases

amounting to vitreous quartzites, bands of mica schist with garnets and of hornblende
schist occur among the gneisses, and in some localities they are largely developed.

* Dr. Robert Bell in the Report of the Geological Survey for 1876, page 195.
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Veins of coarse reddish and nearly white granite running in diflerent directions cut

the hornblende and mica schists and schistose gneisses about the mouths of French river,

and similar veins are also met with occasionally in the interior. A few greenstone dykes

were noticed along the river, but they do not appear to be very common in this region.

Quartz veins running in various directions are of frequent occurrence in the French

river region, but they are all of a " hungry " character, and none of them have been

observed to carry economic minerals in promising quantities.

The dividing line between the Huronian and Laurentian systems runs northeastward

from the head of Shibaonaning or Killarney bay. Between this locality and the middle of

Philip Edward island, including the township of Rutherford and most of Oarlyle, the rock is

a massive red quartz-syenite or hornblende-granite, which occasionally shows patches of an

indistinctly foliated character ; but this rock does not appear to extend far inland, although

it occupies about twelve miles along the coast. Mr. Murray mentions the occurrence of

a similar rock, which seems to have a breadth of about two miles and a length of about four

miles, in a northeasterly direction between the western and middle groups of mouths of

the French river.

In the region covered by the map certain difierences may easily be observed in the

general characters of the Laurentian rocks on the southeast side of the great Huronian
belt as compared with the rocks on its northwest side, which we have for the present

cleissified for convenience with the same series, because we have not yet found it practi-

cable to separate them by a definite line from the undoubted Laurentian still further

northwest, with which they are continuous. Between the shore of Georgian bay and the

Huronian belt, and about as far north as the line of the Canadian Pacific Railway, the

gneisses are of the typical Laurentian varieties, all evenly stratified and regularly arrang-

ed in anticlinal and synclinal forms, according to the structural laws governing stratified

rocks. The angles of dip are on an average not far from 45°, although in some cases

they are nearly horizontal and in others almost vertical. Except in a few localities the

bedding is not contorted, but runs straight and evenly for considerable distances, and
these gneisses have every appearance of being altered sedimentary rocks. Red and grey

varieties are represented in about equal proportions, and they alternate with each other in

both thick and thin sheets. They are mostly mica gneisses, although the mica is present

in rather small proportions, but in some cases hornblende replaces the mica in whole or

in part.

No beds of crystalline limestone have been found among these rocks west of the

longtitude of Iron island in lake Nipissing, where this rock has been noted by Mr. Alex-

ander Murray. These limestones are also associated with them on some of the islands in

the eastern part of this lake and at lake Talon on the Mattawa. Further east, in the

Parry Sound district, the writer in 1876 traced five distinct brands of Laurentian lime-

stones running for considerable distances in a northerly direction from the shore of Geor-

gian bay.

The Laurentian rocks between Georgian bay and the great Huronian belt, from the

characters which have jnst been described, would therefore be classified along with those

of the counties of Ottawa and Argenteuil, which belong to the upper portion of the

system.

Rooks northwest of the Hukonian Belt.

On the northwest side of the great belt the conditions are different. At some dis-

tance to the northward of this belt the heavy contorted gneisses of the lower Laurentian-

cover an immense area, but there is an intermediate region in which red hornblende
granites prevail, but they are mingled in some parts with gneiss. The granites are

largely developed along the northwest border of the Huronian belt all the way from the

west side of lake Wahnapitae southwestward to the Sable river, and probably still further.

From this geological boundary they extend northwestward out into the midst of the

lower Laurentian gneisses to a variable distance, their greatest extension being un-

known. Along the main line of the Canadian Pacific Railway they are found all the

way from the junction of the Huronian at Onaping station to Spanish Forks and west-
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ward from the railway to the Spanish river, but beyond these limits the country has not

been carefully explored.

Similar red hornblende granite, occasionally showing gneissoid texture, forms an

elongated area in the middle of the Huronian belt in the Sudbury district, extend-

ing from near the South bay of lake Wahnapitae southwestward to the township of

Drury. The southern boundary of the main granitic area crosses the Spanish river mid-

way betwern the northern and southern lines of township 111, whence passing westward

it sweeps round to the south and forms a promontory in the townships of Gough and May.

From the northern part of the latter township the boundary between the granite on the

north and the Huronian quartzites, greywackes and schists on the south runs westward

parallel to the shore of lake Huron, as far as the township of Proctor, were it turns

northwestward and the Huronian rocks occupy a large area lying to the northward of

Algoma Mills.

Although the granites which have just been described are provisionally classed with the

Laurentian, it is uncertain that they are all really of this age. In some localities they are

so intimately associated with gneisses of the ordinary Laurentian types that it would be

impossible to draw a line between them. In such cases they may have been formed

out of portions of the gneiss softened by heat and re-crystallized after having lost

their stratiform character. In other places it is quite possible they may be due to

the alteration of arkose or greywacke similar to that which is so common in the adjacent

Huronian series. Or it may be that these granites are mainly eruptive in their origin.

The writer has pointed out in various reports on the Archaean rocks of northern Canada

that the commonest situation of the granitic areas among these rocks is at and near the

junction of the Laurentian and Huronian series, and there is perhaps no good reason yet

known why they should be assigned to the one more than the other.

In the region at present under consideration, along the line of contact between these

granites and the Huronian quartzites, schists, etc., the rocks are often much broken up

and intermingled with one another, both in great masses and smaller fragments. This

effect has probably been produced when the granite was in a soft condition and subject to

intense pressure, coupled with more or less movement. Referring to the last mentioned

consideration, it is not improbable that faults of considerable extent have taken place along

the lines of junction between these two classes of rocks, not only in this region but in

other localities where the Laurentian and Huronian rocks come into contact. This is

only what we might expect to occur along the lines dividing rocks having unequal powers

of resisting the great strains to which the crust of the earth must have been subject in all

ages. These faults may be looked for more especially at those parts of the junction of the

two sets of rocks which have been most exposed to lateral pressure, and along those por-

tions of the lines of contact which are tolerably straight for considerable distances. The
bed-planes of the Huronian and Laurentian rocks on the opposite sides of a contact thus

faulted might show some want of parallelism, and from this accident a general un-

conformity of the two series might be erroneously inferred. The few instances of

apparent local want of conformity which have been observed seem to be capable of ex-

planation in this way. One of these instances may be seen at the Wahnapitae river where

it is crossed by the Canadian Pacific Railway.

Within the area represented on the map, besides the gneissic and granitic rocks

flanking the great Huronian belt, there remain to be noticed a few inliers of these rocks.

One of them, consisting of gneiss, lies between the north and northeast arms of Tema-

gami lake. Another, also of gneiss, which has been described by the writer in the report

of the Geological Survey for 1875, surrounds Paul's lake on the upper part of Sturgeon

river, and appears to extend for some distance to the south of it. A short distance

east of the angle formed by the junction of Proudfoot's east-and-west and north-and-

south lines an area of red hornblende granite was discovered, which may extend to the

northward, but its limits have not been traced out. Two belts of gneiss projecting from

the northward cross Montreal river, one at Elk lake and the other at the sharp turn in

the river about midway between this lake and the junction of the east branch. Both
of these belts appear to terminate at no great distance to the south of Montreal river.
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THE GREAT HURONIAN BELT.

Sir William Logan and his assistant, Mr. Alexander Murray, after examining the

crystalline rocks of lakes Superior and Huron, gave the name Huronian (at the sugges-

tion of Dr. Sterry Hunt) to all those of both regions which lie above the granitic series

which they called Laurentian. These terms were not restricted to any particular area,

but were meant to designate the two great divisions of the Archajan rocks and to be
of general application in Canadian geology. Both sets of rocks extend into the United
States and the Canadian names, having priority, were adopted there. But of late years

efforts have been made to abolish the convenient and well established designation Hur-
onian, except for one small area of these rocks lying on the north side of lake Huron and
forming only a part of the great belt which is continuous from lake Superior to lake Mis-

tassini, a distance of 700 miles following its axis, on the asserted ground that the selected

part alone forms what some geologists call the '' typical Huronian." I cannot however
understand why one particular portion of one belt of rocks of the Huronian system
should now be selected for this distinction to the exclusion of the remainder of the

belt which is continuous with it, and also of other areas of rocks which are most naturally

placed with them and which were expressly included by Logan when he classified them
and gave them this name.

The rocks of the Huronian system as defined by Logan consist of crystalline schists

in great variety, quartzites, conglomerates and agglomerates, clay slates, greenstones,

dolomites, etc. At the time referred to, more than forty years ago, the science of

petrology was in a crude state compared with its present position, and the microscope
was but little used in determining the nature of rocks. Hence Logan did not recognize

the volcanic or rather pyroclastic character of a large proportion of the Huronian rocks.

Some of the rocks of the system, such as the quartzites and clay-slates, although they do
not themselves show a direct igneous origin, may have been derived from the products of

volcanic activity through the intervention of water.

Owing to the pyroclastic origin of the majority of these rocks the various members
in any region are not usually persistent for any great distance, but diminish in volume
and are replaced by other beds which increase in thickness as the first diminish. As these

rocks are usually tilted to high angles, the sections afforded by the surface of the earth are

generally nearly at right angles to the bedding, and when mapped often show the inter-

locking character of the different bands as they terminate in both directions. This want
of persistence is exhibited on both a small and large scale, so that the general characters

of wide belts of Huronian rocks differ much in different regions.

Tn other parts of the world, such as Scandinavia and Scotland, where Archaean rocks

are largely developed, series corresponding with our Laurentian and Huronian are met
with. Nowhere have rocks of a different character been f mnd to intervene between them.

We might therefore infer that in a general way the two systems are conformable to one

another. This inference is borne out by our observations over the enormous area of

Archajan rocks which we have in the Dominion. It might be expected that in some
parts of this great area a local want of conformity might be detected at the same time

that the two systems were conformable on the grand scale. But in the few instances

where there appears to be a want of parallelism in the stratification on the opposite sides

of the contact, this is more probably due to faulting.

On the other hand, we have observed numerous instances where there is a gradual

and conformable transition from the lower into the u[)per series. The beds of passage as

a general rule consist of hornblende and mica schists alternating with fine-grained gneisses,

and these are followed by other crystalline schists. In the Huronian areas of lake

Superior crystalline schists predominate, although representatives of all the other

varieties of the rocks of the system are not wanting, while in the lake Huron region

and to the northeastward of it greywackes and quartzites with clay slates are the most

conspicuous rocks, but the various crystalline schists similar to those of the lake

Superior region are likewise to be found.

An impression has got abroad in some quarters that one of the distinguishing
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features of the Huronian rocks on the north side of lake Huron is that they usually
dip at very moderate angles. Even if this were true, it would be a matter of no con-
sequence in chronological geology. It is however only an incorrect assumption, and on
the contrary as a rule the rocks of that region are highly inclined, as shown in a sec-

tion by Mr. Murray in the report of the Geological Survey for 1856, and in my own
section across the Sudbury district published in 1891. They do however dip at low
angles in certain limited areas, such as the tract lying northward from St. Joseph's island

and in that situated to the east of lake Wahnapitae, and again between lake Temagami
and the Montreal river. But instances of equally low dips are to be seen among the
upper Laurentian gneisses, as for example in a large region to the northward of Mon-
treal.

Although in the lake Superior region and thence westward to Lake of the Woods
the Huronian rocks consist so largely of crystalline schists, still there are silicious rocks
among them, which may be the equivalents in diminished volume of the quartzites of

lake Huron ; also conglomerates, clay-slates, serpentines, dolomites, etc., and on the
other hand there is an abundance of crystalline schists among the Huronian rocks of

the lake Huron region. Conglomerates occur at various horizons among these rocks
in both regions, but any single conglomerate bed is probably only of local occurrence
and cannot be held to be the equivalent of any particular conglomerate in another re-

gion. As these conglomerates cannot be connected with one another in different

Huronian areas it can scarcely be said that they represent a general break in the

chronological continuity of one part of the system with another, much less a time
break between this system and any other.

From what has been said of the nature of the Huronian system we should not expect
even contemporaneous parts of it to be everywhere represented by the same kind of rocks.

On the contrary, great local differences might be looked for at the same horizon. In a

given region one variety may be largely developed, and yet in another this may be en-

tirely replaced by a different rock without there being any difierence in the age of the

two. Rocks like those of the Lake of the "Woods may be the equivalents in time of

those of the north side of lake Huron, or of some other part of the system where the

lithological difference is equally great. Still we have always admitted that perhaps the

prevailing schistose series of the lake Superior region may belong to an older part of the

system than the quartzite, clay slate and greywacke series of lake Hui-on, which appar-

ently forms the newest portion of the great belt. Thus the area characterized by the

great development of quartzites in the region extending from lake Huron to lake

Abittibi may be somewhat newer as a whole than those portions of the series where the

quartzites are in small amount or entirely absent. At the same time it is not to be

forgotten that the quartzites of the region mentioned are associated with a variety of

crystalline schists, such as may be seen on Spanish river, around Temagami lake,

on Montreal river and in the region to the northward of it. The stratigraphical sequence

of the various kinds of rocks found in the Huronian belt within our region has not yet

been ascertained with sufficient certainty. The following descriptions of these rocks are

therefore not given in the supposed order of their superposition.

Quartzites.

It is an interesting fact in connection with the origin of these rocks that the

quartzites and clay slates are so often found together. The decomposition of the arkose

or greywacke and the separation of the silicious grains and the clayey portion would give

rise to these two kinds of rock. Or they might result from the decomposition of the

binary granite, from which the greywacke itself is probably derived, by the separation of

the quartz grains from the argillaceous matter that would be produced from the felspar.

Nearly all the quartzites contain more or less felspar, and sometimes it is present in large

proportions, giving the rock the general outward appearance of granite. In some
instances observed by the writer this mixture had become so far metamorphosed back
into granite that it required to be examined in thin slices under the microscope before it

<;ould be decided that it had ever been a clastic rock at all.
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These highly felspathic quartzites are abundant along the North river canoe-route
from lake Mattagainashing (just east of lake Wahnapitae) to the upper part of Sturgeon river,

and again west of Lady Evelyn lake, which lies north of Temagami lake. In other regions
however the proportion of felspar in these rocks is generally small, and the texture of the
nearly pure quartzites varies from compact with conchoidal fracture and composed of

microscopic grains up to coarsely granular, made up of small pebbles closely crowded
together. Some beds in almost every large outcrop of these rocks are of a distinct con-

glomerate character, the pebbles being well rounded and almost all of white quartz.

In the country just north of Bruce Mines, and again on the north side of Goulais bay,

lake Superior, some beds and groups of beds of these conglomerates contain pebbles of red

and dark jasper and light-colored chalcedony, thickly scattered among others of white
quartz, all in a matrix of white quartzite. This beautiful rock has long been known as

jasper conglomerate, and forms a fine ornamental stone, but owing to its hardness it is

expensive to cut and polish. A few scattered pebbles of jasper are found here and there

in the quartzites all the way from the above localities to Montreal river.

Light grey and nearly white quartzites form the north shore of lake Huron from the
mouth of Spanish river eastward to Killarney bay. They constitute the LaCloche moun-
tains, which run as two and sometimes three parallel ridges close to the shore, and nearly

due east and west with the strike. The height of the front ridge varies from 400 to 755
feet above lake Huron, but the altitude increases in the continuation of these hills to the

eastward, and it rises at one point to an elevation of 1,180 feet. The dip is everywhere
nearly vertical. Similar quartzites, also standing nearly on edge, form the long and high

points jutting out into lake Huron in a southwesterly direction between McGregor and
Killarney bays. The strata forming these points are probably repetitions of those of the La-
Cloche mountains, on the opposite side of a synclinal ot nearly vertical strata, one extremity

of which would be in the vicinity of the east end of lake Panache. The quartzite of the

points and islands south of Frazerbay continues southwestward, and appears on Heywood
island, and further on upon Grand Manitoulin island, at the head of Sheguiandah bay, and
thence past the northern sides of Bass and Pike lakes. Quartzites, mostly of light colors,

constitute the prevailing rock around lake Panache and the great bend of Spanish river,

and northeastward to the township of Broder, but beyond this, for some distance on the

general strike, they diminish in volume, and a considerable proportion of what remain
merge into greywackes in passing through the contracted part of the belt in the Sudbury
district. Still further on in the northeastward strike, or in the country to the eastward

of lake Wahnapitae, the greywackes have passed into or have been replaced by clay-slates

and argillites, dipping at much lower angles.

Northward of lake Wahnapitae the quartzites are again met with in great abundance
Along the upper Wahnapitae river they strike north-northwestward parallel to the

Laurentian boundary in that direction, and dip at high angles. On the North river chain

of lakes the general strike is east of north, turning more easterly in approaching Sturgeon
river, beyond which the quartzites run northeasterly towards Lady Evelyn lake and
Maple mountain to the west of it. These rocks are exposed in numerous places along

the main Montreal river, and both its branches south of the great bend. Still further

north they are largely developed in the country along the height of land westward from
its intersection with the north and south inter-provincial boundary line.

In the region northeast of the St. Mary river the quartzites show considerable

differences of color, and on this ground Mr. Alexander Murray separated them into diff<?r-

ent bands. In the southern part of the district shown on our map they are nearly all of

light shades, but near its northern border there are red, pink and purple varieties. These
are however of local occurrence. Greenish and yellowish tinges are common in all parts

of the distribution of the lighter varieties.

C L A Y-S LATE8 AND AkGILLITES.

The term slate should be given only to rocks formsd principally from clay, in which
arallel cleavage planes have been developed independent of the bedding. It is not properly

pplied to those crystalline schists in which the cleavage is mors or less imperfect and che
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planes are not parallel to one another. Argillites are claystones in which the slaty

cleavage has not been developed.

Confining our remarks always to the area represented on the map, rocks of these two
kinds are met with most largely in the country between lake Wahnapitae and Sturgeon

river, along that stream between the Maskinougd and Round lake branches, about the

north end of Temagami lake, and thence by Lady Evelyn lake to Montreal river, and on
the latter ; likewise along the Matabechawan river, which discharges into the foot of

lake Temiscaming. These slates are mostly of olive or bluish green, purplish, drab and gray

colors, and are often barred across the cleavage with narrow parallel bands of different

shades. At the northern outlet of Temagami lake a greenish compact variety is marked
by thin interrupted black bars. This rock, when cut, takes a smooth surface, and
was much prized by the ancient Indians for ornaments and ceremonial stones.

These principal accumulations of slates and argillites appear to be in a general way
about contemporaneous with the quartzites, that is to say, they were being deposited in the

above localities at the same time that the quartzites were forming in others. Where they

occur in smaller volumes they are sometimes found in proximity or interstratified with

one another. As already stated, they may both be derived from the greywackes, which
form so large a proportion of the rocks of the great Huronian belt in this region ; and
the greywackes in their turn are evidently made up of the debris of a quavtz-felspar rock

or binary granite. Or they may have been formed directly from the decomposition of this

rock and its rearrangement by water, the silica and the undecomposed felspar, when any
of the latter remained, going to make the quartzites, while the fine mud resulting from

the decay of the felspar was carried elsewhere, and now constitutes the slates and argillites.

As far as our present knowledge goes, the quartzites therefore cannot be said to be either

older or newer than the slates of this part of the Huronian series.

The roofing slates found among the metamorphic rocks of the Eastern Townships in

the province of Quebec are probably of somewhat newer geological age than those just de-

scribed, which in some places may be found suitable for roofing purposes. Among the local-

ities where the argillites or non-cleavable varieties occur may be mentioned the southern part

of Mattagamashing lake, Koo-ka-gaming and Lady Evelyn lakes. Good cleavable slates

occur on the Canadian Pacific Railway a short distance east of Algoma Mills. Felsites

are sometimes found associated with the slates and quartzites, but they are more abundant
among the greywackes.

Dark gray or drab and almost black clay slates are found along the Spanish river,

in the northern part of Baldwin, and at the falls en lot 1, fifth concession of Nairn.

Similar slates are met with on the Canadian Pacific Railway in the southwestern part of

Graham, and again just south of Geneva lake. They are also said to occur in the township
of Drury and a short distance east of Bannerman lake.

Gretwacke ok Arkose.

In some parts of our region a rock which may be described under either of the above

names is met with in great abundance. It has some resemblance to sandstone, but does

not usually occur in distinct beds with parallel faces, and is generally either massive or

divided by joints or a rough sort of cleavage. Under the hammer it breaks readily, and
may be easily bruised or scratched, thus showing the presence of a considerable proportion

of ingredients softer than quartz. It has an ashy appearance, and its color is usually

some shade of ash-gray. On closer examination it is found to consist of comminuted
granitic debris, and generally holds quantities of pebbles and angular fragments of all

sizes of the granite itself. The latter are mostly of the same character in all parts of the

district, and consist of a binary granite or quartz-felspar rock of either a red or gray color.

Fragments of gneiss and other crystalline rocks are occasionally mingled in small pro-

portions with those just described. Under the microscope the matrix or finer portion of

this rock is seen to consist of somewhat rounded grains of quartz, and more angular ones

of felspar, with a filling of fine serecite or of some dark amorphous mineral.

Rocks of this kind occur here and there in almost all parts of the Huronian belt

within our region, but they are particularly abundant in the narrowed portion in the
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Sudbury district and around Temagami lake and Rabbit lake to the east of it. They
are also common in the Onaping and Straight lake outliers and all along the Spanish
river, below the granite area, an^ thence westward as far as Mississaga river.

Sometimes, as on the Montreal river, the included fragments of granite attain the
size of boulders, and these, as well as the smaller inclusions, may occasionally be found so

closely packed together that only the intergtices are filled by the finer material. The
fragments are most common in the greywackes where the latter occur in large volume, and
in these cases there is little evidence of stratification. The more uniformly-grained
varieties, without angular fragments, are often found interstratifying quartzites, as in

the Sudbury and Whitefish lake regions, and they may be seen containing every proportion
of quartz grains till they themselves become quartzites.

There was no doubt great volcanic activity on the earth at the time these greywackes
and their associated rocks were being formed. The thick unstratified and brecciated

masses of greywackes may represent volcanic ashes or mud with stones thrown out upon the

land or in shallow water, while the stratified varieties may have been similar ejectamenta
thrown into deeper water and modified by the currents or waves of the sea. Some of these

rocks, whether stratified or otherwise, may represent volcanic products which were origi-

nally poured into the sea in a molten condition and became broken up and disintegrated.

The glass breccia already referred to as forming such a thick belt in the Sudbury district

is direct proof of volcanic activity with explosive violence on a scale probably grander
than any such action in modern times. Even without this and many other proofs which
might be cited from the earliest records of the rocks themselves, it would only be in ac-

cordance with the general geological history of the globe to believe that volcanic or igne-

ous action was going on upon the surface more generally and on a greater scale in the
earlier than in the later geological times.

From a study of the greywackes and the rocks associated with them there would
appear to be little doubt that the former constituted the crude material from which the

quartzites and clay-slates were derived by the modifying action of water. Again by the

action of time, pressure, heat, electricity, and perhaps other metamorphosing agents upon
different varieties of greywacke, some of our granites, syenites, gneisses, felsites and pos-

sibly other rocks were formed. Many instances were noted in the Sudbury district where
the more massive greywackes exhibited a proneness to revert to granite again, while some
of the stratified varieties showed different stages of their passage into gneiss, and again

certain of the finer-grained and more homogeneous kinds had been altered into felsites.

Slat k-C on glomerate.

Some of the argillaceous varieties of the greywacke containing pebbles of granite, and
occasionally some of quartz, jasper, etc.,and having more or less slaty cleavage, were call-

ed slate-conglomerates by Mr. Alexander ]\Iurray, and he even extended this term so as

to include massive brecciated forms of greywacke, which show no cleavage at all. This

name was also given to certain Huronian schists containing rounded pebbles and boulders,

and likewise to dioritic schists full of lens-shaped inclusions parallel to the cleavage or

bedding, and which in cross-section look like elongated pebbles but which may be of a

concretionary character in the majority of cases. They are often inconspicuous or diffi-

cult to distinguish on dry surfaces of the rock, but when wet are quite distinct, having a

lighter color than the matrix. But they do not appear to differ much in composition

from the rest of the rock. These rocks, which have sometimes been called dioritic schist-

conglomerates, are very common in the lake Superior region, but they appear to be

scarce in our present district.

Imperfect Gneisses.

Imperfect gneisses are met with inmost of the Huronian areas in both the lake

Superior and lake Huron regions, but they always occur in limited quantities. They
differ from the Laurentian gneisses in being usually finer grained and less perfectly crys-

talline. Under the microscope they sometimes show traces of clastic origin. In all of the

numerous cases tried by the writer it was found that they invariably contained carbonate
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of lime, whereas the Laurentian gneisses are seldom calcareous. Where their crystalliza-

tion has been coarse enough to observe their felspars easily these have sometimes proved
to be of triclinic species, while the felspars of the Laurentian gneisses are chiefly ortho-
clase.

Greenstones.

Within that portion of the great Huronian belt which traverses our district are
numerous areas of greenstone, varying in dimensions from masses too small to define on
the map up to others many miles in length. The word greenstone is used in this paper
to include a variety of trappean rocks which cannot always be distinguished from one
another in the field. These crystalline masses have often undergone metamorphism as well
as the sedimentary rocks, and it sometimes happens that even a microscopic and chemical
study of them in the laboratoi-y fails to prove what their original condition has been.
The term greenstone, which includes them all, is therefore a very convenient field-name.
In the Sudbury district they consist of diabases, diorites and gabbros. The last named
constitute some of the dykes, while the others shade into each other, and as a class may
be divided geologically into three groups.

The first of these consists of masses of highly crystalline dark green diorite (some-
times passing into diabase) of medium texture and holding disseminated specks and spots
of pyrite, pyrrhotite and chalcopyrite. These masses occur principally among the grey-
wackes, quartzites and clay-slates, and with few exceptions their greatest lengths are in
the direction of the general strike of the surrounding rocks. They may have been origi-

nally laid down as molten sheets in nearly horizontal positions with the enclosing strata,

and subsequently tilted to the present high angles of inclination. In a few cases the lower
surface of a greenstone mass may be seen filling inequalities which seemed to have been
worn in the underlying rock prior to the advent of the greenstone. As these masses
appear to have become incorporated with the strata before the latter had assumed their
present positions it becomes uncertain that they are all intrusive, although some of them
probably are so, but their original positions with regard to the horizon have been chang-
ed owing to the subsequent folding which has taken place in the crust of the earth.

Greenstone masses of this kind are found in the Huronian belt all the way from the shore
of lake Huron northward to the border of our sheet, and thence for a great distance towards
James bay. They are numerous and often large in the Sudbury district, where upwards
of fifty occur, and also around lake Tamagami and in the valley of the Montreal river,

but towards lake Huron they become smaller and do not form so prominent a feature in
the geology of the region as they do further north.

Our second variety of these rocks has a grayer color and more coarsely crystalline
texture, while the disseminated specks of metallic sulphides are not by any means so
abundant as in the first. Its composition appears to be always that of a diabase. This
rock forms three distinct belts among the granites and gneisses of the Sudbury district,

and they appear to cut through them as intrusive masses. They all run northeast and
southwest.

Windy lake on the main line of the Canadian Pacific Railway lies upon the central
portion of the most northwesterly belt, which has there a breadth of about one mile, but
narrows to a point in the northeastern part of Levack on the one hand and in Trill on
the other, the total length being about eighteen miles. The second belt runs northeast-
ward through Morgan towards Sagi-tchi-wai-aga-mog lake, while the third runs from the
township of Creighton to the vicinity of Whitson lake.

The third variety differs from the first mainly in being schistose in some parts, and in
frequently containing rounded and angular pebbles and masses of all sizes and of various
kinds of rocks, but especially of quartzites, other varieties of greenstones, gran-
ites and greywackes, thus constituting agglomerates and breccias. These portions
appear to run in ill-defined bands about parallel with the longest diameters of the
masses. The greenstone belt which extends from Garson to Graham belongs to
this class, as do also the areas of this rock in the fourth and fifth concessions of Denison.
All these lie against the southeast side of a long granitic area, and it may be that they
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have suffered more from lateral pressure coming from the southeastward than the dioritia

masses described under the first division, which may have been protected by the more yield-

ing rocks with which they are surrounded. Examples of the greenstone agglomerates-

and breccias referred to may be seen near the Blezard, Stobie, Copper-cliff, Crean and
Vermilion mines, and also where the main line of the Canadian Pacific Railway crosses

lot 8 in the fourth range of McKim, and again where it crosses lot 5 in the fifth concession

of Moncrieff.

Diabase Dykes.

Dykes form an interesting feature among the rocks of our district, and they may also

prove to have some bearing upon its economic geology. They consist of gabbro and oliv-

ine diabase, and are of rather frequent occurrence in some sections. As far as direction

is concerned they may be said to belong to two sets, the course of one varying from west-

northwest to northwest, and of the other from north to north-northeast. Most of them
decompose more rapidly than the containing rocks, and their positions may be recognized

by the depressions they form on the land and the channels in the lakes. On the shore

of lake Huron some of those belonging to the northwesterly set may be seen in the

vicinity of Shibaonaning or Killarney, and around Frazer'bay. Many dykes of both sets

are shown on the geological map of Sudbury district by the writer. Around Ministic lake

in Ermatinger and Cascaden, where a number of them cut the gneiss, their general course

is northwest. Almost in continuation of these, a large dyke at the junction of Agnes
river with the Spanish in township 108 cuts the granite there in the same direction.

Dykes belonging to the northwesterly set may be seen here and there along the

main line of the Canadian Pacific Railway between Sudbury Junction and Straight lake.

Between Sudbury and the Murray mine and again between Windy lake and Cartier station

they have facilitated the building of the line by the depressions which now mark their

courses through the rocky hills whose general course lies across that of the railway. In
the granitic region between the Onaping and upper Vermilion river dykes belonging

to both sets are met with. A large dyke running north-northeast crosses the Vermilion

river near the middle of the east line of township 66.

The basin of Onaping lake appears to be excavated along the course of parallel dykes^

cutting the granite and gneiss in a northerly direction. The lake is about twenty-six

miles long, and except towards the south end is very narrow. In some parts the shores

are formed by the dyke walls, to which patches of greenstone are still adhering. A large

dyke running a little west of south is traceable along the east side of the southern part

of the lake. A dyke which may be a continuation of this occurs also on lot 4 in the third

concession of Moncrieff.

A short distance north of the head of Onaping lake we pass over the height-of-land

and come to the head-waters of the Mattagami river, which flows northward in nearly the

same longitude and falls into the western side of the lake of the same name. Mattagami
lake has about the same length as Onaping, and is also narrow. Its outlet flows north-

ward in the continuation of the valley, and at about seven miles falls into the head of

Kinogamiss^ lake, another long narrow sheet of water, also running north and south and

having a length of twenty-two miles.

On the course of the river connecting Mattagami with Kinogamisse lake a great

north-and-south dyke makes its appearance, and below the latter lake large dykes, cut-

ting the Huronian and Laurentian rocks and all having a northerly course, are met with

at intervals along the Mattagami river until it enters upon the Silurian and Devonian
basin extending to James bay. Several of these occurrences may be only different

sections of one great dyke. Some of them are 300 to 400 feet wide. They are more com-

pact near the walls than along the centre, which has been more easily eroded and in some
parts forms the channel of the river.

The head waters of Moose river, from the Missinaibi to the Abittibi, covering

a breadth of 120 miles in the lattitude of Abittibi lake, comprise upwards of a dozen

nearly parallel north-flowing branches which afterwards converge to form the main river.

The Montreal river is remarkable for drawing its waters from several nearly parallel
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streams, also flowing north, but they fall into a valley in which they are immediately

turned round to the eastward through more than a right angle and pursue almost a

straight line southeast to the Ottawa. The north and south valleys of these streams

belong, as far as their origin is concerned, to the same set as the extraordinary parallel

valleys of the basin of Moose river. Dykes and elongated masses of greenstone with a

general north-and-south course were found along both the east and west branches of the

Montreal river, and it may be assumed that they also exist along the other parallel

tributary streams and lakes of this system.

As far as our present knowledge goes, this parallelism of the water-courses in both

the hydrographic basins which have just been named is due to the guiding influence on

•eroding agents of the large greenstone dykes with which the whole region is seamed.

There is no doubt that dykes like these have played an important part in determining

the present topographical features of this part of the country. Previous to the glacial

period the dykes probably decomposed to a greater depth than the enclosing rocks,

and when the ice passed over the land the trenches which would soon be excavated along

them under this powerful denuding agent would act as guiding lines for further erosion,

and the depressions along them would become deepened and enlarged until they had

formed the various lake basins and river valleys that lie upon their courses. In the

upper parts of the Moose and the Montreal river basins the general direction of the

glaciation was sufiiciently near that of the great dykes which have been mentioned for

it to adjust itself locally to them.*

These dykes, whether of diabase or gabbro, when undergoing decomposition at

the surface weather into rounded boulder-like masses, the result of the disintegration

and crumbling away of their angles and edges along the joints which had originally

divided them into blocks. After they have been reduced to the rounded form they

scale ofi" in concentric layers, and this gives them a concretionary appearance. This is a

common characteristic of such dykes everywhere, and often causes their outcrops to

resemble rows or ridges of boulders. When fresh, both of the above-named dyke-rocks

are very tough or difficult to break. The gabbros are as a rule of a lighter color, and

resemble granites more than the diabases do ; but they are generally deeply penetrated

by the efiects of the weather, which gives them a brownish discoloration, and it is only

when deep-seated or completely unexposed portions are broken that the true color is

seen. One of the principal differences between the two rocks is that in the gabbros

the augite or pyroxene takes the form of diallage.

Microscopic Characteristics.

Samples from both these varieties of the dykes of the region have lately been

examined microscopically for the writer by Professor George H. Williams, lithologist of

Johns Hopkins University, and in order to convey a correct idea of their structure,

composition, etc., we cannot do better than quote a description of each by this distinguished

authority.

On the Spanish river, opposite the foot of the 5th portage, or just below the junction

of the Agnes river, in township 108, there is to be seen a dyke of medium-grained gray

olivine diabase 240 feet in width, running north 40^ west, from which a specimen was
submitted to Prof. Williams. He says :

The microscope shows this specimen to be a fresh aggregate of olivine, reddish
augite, plagioclase and ilmenite, with accessory apatite and biotite. Its diabase or ophitic
structure is very typical. The olivine in tliis rock is remarkably fresh. It is in small
pale yellow grains, which rarely show external crystal boundaries. It has a very high
refractive index, no pleochroism and contains glass inclusions. The augite is of the red-
dish and slightly pleochroic variety common in diabase. It not uncommonly shows
zones of growth, having different shades of color. In form the augite is allotrimorphic,
filling the interstices between the laths of plagioclase. The felspar (probably labro-
dorite) is idiomorphic, and forms an interlacing net-work of lath-shaped crystals. It is

* The agency of dykes in forming a river valley is sufficiently clear in the case of the Mattagami river,

one of the parallel branches of the Moose, and which has been already described.
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the only constituent that shows any alteration, and this is comparatively slight. The
opaque iron oxide is probably ilmenite. It is without distinctive form or alteration, and is

sometimes surrounded by a narrow rim of biotite. Apatite is abundant.

At the Dominion Mineral Company's mine on lot 4, second range of Blezard, there is a

dyke from 30 to 50 feet wide, running north 35 '•^ east, a specimen from which is described

by Prof. Williams as a quartz hypersthene gabbro with accessory biotite. He says :

The microscope shows this to be an eruptive rock of quite exceptional character and
interest. It belongs to the general type of gabbros, but has traces of a diabase-like struc-

ture in its long idiomorphic felspars ; is related to the norites by the abundance of its

hypersthene, and contains what is.exceptional for all of these rock-types—an abundance of

original quartz. The rock is quite fresh, but shows the effect of dynamic action in the

bending of felspar crystals and the uralitization of the pyroxene. The felspar is in stout

lath-shaped crystals of good size which produce a coarse ophitic or diabase structure, as

in many of the well known Scandinavian gabbros. They present a brownish color in the

thin section from an abundance of ultra- microscopic dust-like inclusions They exhibit,

in a beautiful manner the effect of strain, in the bending of the crystals and the produc-

tion of secondary twinning lamellae. The pyroxene is both monoclinie (diallage) and
orthorhombic (hypersthene) in about equal amounts. Both are undergoing alteration into

compact green hornblende. The mica is an intensely pleochroic biotite. It is abundantly
present in large flakes of irregular size and has all the properties of an original constituent.

Quartz is also quite abundant in large clear grains of irregular shape, and was apparently

the last mineral to crystallize. Apatite, zircon and magnetite are also present in consid-

erable amount. This rock, although a typical gabbro, is unusually acid and approaches

in its quartz and zircon to the augite granites.

Lines or Crushing.

In the region we are considering the effects of cleavage and bedding, fissures and

joints, rock-crushing, intrusive dykes, etc., on the topography are so well marked that it

is worth directing attention to some points in connection with the subject. The joints,

fissures and dislocations of the rocks in any given district generally run in two sets, those

of each one being nearly parallel to one another. One set is usually more strongly marked

than the other and exercises an important influence in the decay and disintegration of the

rocks, and this in its turn affects the contours and other topographical features of the

district.

Greenstone dykes, even when thin, are often remarkable for persistence in length.

They are also often parallel, or nearly so, and transverse to the strike or cleavage, and in

these respects are allied to both joints and dislocations. This is only what might have

been expected, for the igneous matter could not have come up from below to form them

unless the rocks had first been rent. The forcing asunder of the walls of the original

fissure or joint may have been due to the hydrostatic pressure of the molten matter itself,

which must have been very great on such extended surfaces. In the various processes

of decay, denudation and erosion of dykes, joints—fissures and dislocations have co-operated

to produce parallelism in the natural features of many parts of our district, as well as in

other regions underlaid by crystalline rocks.

Among Archaean rocks evidence of intense pressure is almost universal, which is

not the case with regard to the newer and undisturbed strata. When thin slices of these

rocks are made, so that their elementary structure may be examined under the micro-

scope, it is found that in some parts they are crushed, while in others there is evidence

that they have been slowly stretched, proving that they have been subjected to great and

long continued strain. In this process the patches and grains of rock had time to con-

stantly adjust themselves, and they liave been kept firmly cemented together by the con-

tiguous mineral matter, so that the strength and outward firmness of the rock have not

been affected by this internal rearrangement of its component particles, and therefore

when lithologists speak of a rock as "crushed" they do not mean that its present strength

is weakened. But this latter state has been produced along certain lines of more recent

movements affecting only the present outward condition. This phenomenon will be more

fully described further on.

Although the textural crushing just described may be detected so generally among

the ancient crystallire rocks, it is particularly manifest at points unusually exposed to
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the action of the forces which produced it. One of these occurs on the west side of lake

Wahnapitae, where a promontory of the granitic rocks projects into the Huronian belt at its

narrowest point.

The spaces which have been left by the inequalities along lines of fracture after dis-

location in certain Archaean rocks have sometimes been filled by the debris ground ofi the

walls, and which now forms dykes of breccia. An example of these may be seen at the

firsc rapid in the Maganetawan river, eastward of the head of Byng inlet. The breccia

dyke runs eastward with the course of the stream. Its matrix is amorphous and very

brittle. Some of the fragments consist of a dark reddish-brown opaque cherty rock, and

others of a dark variety of syenite. The mass holds a little calcspar and specks of iron

pyrites.

But these long lines of fracture are not often marked by any consolidated filling.

The conditions near the surface may not have been favorable to the formation of such

a filling, and many of these fractures are perhaps too recent to have allowed of sutficient

time for this process to have taken place. Close to these lines the rock all along is broken

into small pieces, which however have been only slightly moved from their original sites
;

but as we recede from the lines of crushing the angular pieces become larger and larger

till the whole rock has resumed its normal solidity.

This broken condition has permitted the percolation of the surface waters to great

depths, which has been followed by the decay of the fractured rocks more or less rapidly

in proportion to the fineness of the pieces into which they have been crushed. The joints

for some distance on either side of these lines are stained with the oxide of iron, resulting

from the general decomposition.

The disintegration of the rock on such lines, as well as that of the greenstone dykesi

has caused valleys to be formed along them as the result of glacial and other eroding

agencies. In the district under consideration the writer in referring to this subject in

1876 said :

" Between the mouth of the Maeanetawan river and the first fall, especially along
the north side, the gneiss, which runs in various directions, is of a dry, crumbling char-
acter along a set of joints which run parallel to the stream and are lined with oxide of

iron. The course of Byng inlet and of the Maganetawan river (in continuation of it) is

remarkable for being comparatively straight and crossing the general course of the
gneiss and mica and hornblende schists, as well as that of the lakes and the numerous
smaller streams of the district. This would appear to indicate that the formation of this

channel has had something to do with the existence of the brecciated dykes or the joints

above described."*

Lines of crushing in the Laurentian rocks were seen by the writer in some of the

precipices in Hudson strait, where they were observed traversing walls of gneiss, and

were well marked by the crumbled gneiss, still quite fresh.

Transverse depressions or gaps in crystalline rocks have also been formed in the fol-

lowing manner : The parallel joints which so frequently traverse granite, gneiss, quartzite,

etc., are apt at intervals to occur in groups closer together than usual, or two or three

may run side by side, which are stronger and more persistent than the single ones and

comparatively distant from the nearest of them. The narrow walls of rock between such

joints have suffered decay or injury from the surface influences in pre-glacial times, and,

yielding to erosion more easily than the rest, have formed the starting lines of depressions

and valleys. This phenomenon was referred to in connection with the erosion of water-

channels in the French river region, and it may also be observed in various rocks in other

parts of our district.

Two sets of nearly vertical joints often traverse crystalline rocks at angles ap-

proaching 80° or 90" to each other. When such rocks are cut by a third set almost

horizontally they are then divided into rhombohedral blocks, and are much more easily

removed by abrading and disintegrating forces. It not unfrequently happens, as in the

case of some granites, that there may be four sets of joints, thickly penetrating the rock

and dividing it into comparatively small triangular pieces. This imparts a shattered

*Report of the Geological Survey for 1876-7, p. 202.
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character to the whole mass, and renders it useless for building or monumental purposes.

Some masses of granite have been saved from the foices which produced these numerous
joints or cracks, apparently by the protection afforded by yielding belts of schist. At all

events the more solid and serviceable granites are often thus sheltered.

Ckystalline Schists.

The Huronian system comprises a great variety of crystalline schists in both the

lake Huron and lake Superior regions. In the latter the older portions of the series are to a

great extent formed of mica, hornblende, diorite and chlorite schists, while these and other

varieties of schists are interstratitied with different rocks higher up in the scale. In the

Sudbury district the northwestern border of the Huronian belt in the townships of

Waters, McKim and Blezard is largely made up of crystalline schists, of which dioritic,

hornblendic, silicious and felsitic are the most abundant. Further to the northeast

similar schists are abundant on lake Temagami. Silicious and felsitic schists are largely

developed between lake Wahnapitae and the line of the Canadian Paci6c Railway. Coarsely

crystalline hornblende rock, such as is found among the Huronian strata of lake Superior,

has been met with just east of the Stobie mine in Blezard, in the fifth concession of McKim,
and near the McConnell mine in the fourth concession of Snider ; also at the southwest

bend of Spanish river and at Lamorandiere bay in the northwest corner of Rutherford.

Green schists, schistose greywacke and gneissoid schist, the latter enclosing boulders, occur

among the rocks of the Straight lake Huronian outlier.

In illustration of the mode of occurrence of crystalline schists among the Huronian

rocks of the lake Huron region, the following examples on the Spanish river are selected

from the descriptions in the report of the writer for 1888-90,

Half a mile up the west branch of this river a rock was met with which consisted of

a mixture of gieen schist and fragments of granite. At the bend of this branch, four

miles from the main stream, there was found what Professor Williams describes as a

" pinkish to brownish crypto-crystalline banded rock, which might be macroscopically

described as a banded jasper or felsite. The microscope shows that it is a clastic rock,

consisting mostly of quartz which has been wholly re-crystallized under the influence of

intense pressure, and that it has thus had the parallel structure developed in it by an

elongation of its grains in one direction that is commonly known as stretched."

On lot 1, sixth concession of Baldwin, just below a large island in Spanish river, the

rocks in the bed of the stream consist of fine-grained pink quartzite in thin layers, inter-

stratified with rough-surfaced black slate, dipping southward at a high angle, while at a

greater elevation there is exposed a heavy band of dark green mica-schist furmimg the

top of a long ridge.

At the narrows of the river, on the east side of lot 12, first concession of Hyman,

there is a coarse gray glistening schist and a small quantity of a dark greenstone. Below

the narrows, on the next lot (11 in the same concession) a glossy dark bluish grey schist

and a slaty greywacke strike northeast along the flank of a mass of diabase which has a

length of more than a mile in a northeasterly direction. A fine-grained hornblende rock

also occurs at this locality. In the same vicinity, where the line between lots 10 and 11

intersects the north bank of the river, quartzite occurs dipping south at an angle of 55*^.

In the northwest corner of lot 8, first concession of Hyman, there is a chute in the

Spanish river with a fall of 15 feet. At this locality there is an extensive exposure of

rather fine-grained silver-gray mica-schist with crystals of staurolite, thickly scattered over

the cleavage surfaces.

In the middle of lot 5, second concession of Hyman, the river passes through a caiion or

narrows, with gray schist en the northern side, and the northern flank of a ridge of fine-

grained splintery greenstone running north 70'^ east on the southern. At a rapid in the

north half of k)t 3 in the same concession, a bluish gray satiny schist strikes due north

and south, the dip being east at an angle of 45*^. This sudden change in the strike is

accompanied by an equally sudden turn in the course of the river.
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The rocks at Kettle falls, on lot 2, second concession of Hyman, are gray and satiny
schists with a three feet band of nearly black hornblende schist, all striking north 76*^

east, with a southerly dip of 75''. On the line between lots 2 and 1, first concession of the
same township, and opposite the west end of an island in the river, the rock is a ^lossy
gray, tinely-arenaccous schist nearly on edge and striking north 85" west. A gray glist-

ening schist, standing vertically and striking north 75'' east, occurs at the falls on the
south side of the island.

A soft bluish-gray schist striking eastward with the course of the river is found on
lot 11, first eoncfssion ; and on the northeast corner of lot 9 there is a glossy green schist
bat without strong cleavage.

A gray hydro-mica schist running southwest occurs where the Canadian Pacific
Railway crosses the Spanish river, in the centre of lot 11, second concessioa of >^airn.

Serpentine, Steatite and Dolomite.

These three kinds of rocks may be mentioned among those which occur in minor
volume in the Huronian system. Serpentine has not yet been found at all within our
present region, but some exposures of it were met with at Pigeon lake on the west branch
of Montreal river, a short distance to the northward. The serpentine occurs by itself, or
associated with calcspar, or passing into limestone, on some small islands in this lake.

On the shores in the vicinity are fine-grained and massive reddish-gray quartzite
greenish-gray clay-slate, fine-grained reddish-gray syenite, light greenish-gray finely crys-
talline diorite, with disseminated grains of iron pyrites and gray porphyry very thickly
speckled with opa(|ue-white crystals of felspar and a few of shining black hornblende.
The serpentine on fresh fracture shows different shades of green, and is somewhat mot
tied. Under the weather the natural surface becomes rough and of a rusty color. It
contains oxide of chromium, both in the form of small grains and in chemical combina-
tion with the rest of the rock, and thus resembles the serpentines of the Eastern
Townships in the province of Quebec. The writer has been shown specimens of
serpentine said to have been collected among the Huronian rocks some miles north
of Pigeon lake. On the point about the middle of the west shore of Abittibi lake
the late Mr. Walter McOuat of the Geological Survey met with dark »reen serpen-
tine, weathering dull white, strongly magnetic and containing grains of chromic iron.
Mr. E. B. Borron informed the writer that he had heard of serpentine having been
found in the country lying north of the west end of Abittibi lake.

On the Mattagami river, thirty chains below the junction of the Muskoota branch
there is an exposure of massive gray semi-crystalline steatitic rock, holding trains of
specular iron and cut by small veins of whitish bitter-spar. Although this locality as
well as those for serpentine which have been mentioned, are outside of the limits of our
sheet, both of the rocks referred to above may be looked for wherever similar rock
associations exist within this area. The greenstone of the Evans mine, near Sudbury
has changed in some parts into a variety of steatite or soapstone.

Dolomites or magnesian limestones, having certain characters in common, occur spar-
ingly in the Huronian system in the most widely separated areas of these rocks. They
are usually fine grained to compact, silicious and marked by strings and fine threads of
quartz and sometimes of calcspar, which have commonly a reticulatino' arran^^-ement.
Most of them are ferruginous, and the weathered surface is generally yellow brown or
red, but sometimes gray or black. The iron is often present in large enough proportion
to form a spongy crust of the oxide. Occasionally these dolomites become rather finely
crystalline, like saccharoidal marble, and nearly white. In our present region they have
never been traced far on the strike, although they attain from 100 to 300 feet in
thickness.

Midway up the northeast side of Pigeon lake, already mentioned, on the west })ranch
of Montreal river, there is a blufi" thirty feet high of semi-crystalline, yellowish- aray
limestone, mottled with green and reddish-brown patches and full of^reticulatinc^ strm^^s
of white calcspar. The weathered surface has a ferruginous crust, from one-half to one
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inch thick, showing the rock to contain a large ])roportion of iron. A thickness of

upwards of one hundred feet of the limestone is exposed at this place, and it continues north-

ward along the shore for a quarter of a mile or more. The other rocks in the vicinity of

this dolomite consist of syenite, diorite, serpentine, porphyry and different varieties of:

quartzite.

On the eastern side of South bay, lake Wahnapitae, and thence round the promontory

towards Outlet bay, Mr. Alexander Murray described a calcareous breccia associated with

quartzites and greenstones.*

In Geneva lake, about a mile and a-half northeast of the outlet, there is an islet

entirely composed of thinly bedded light gray, dove-colored and nearly white dolomite,,

striking north 35° east, and dipping to the westward side at an angle of 80". It is com-

pact and has a conchoidal fracture, but is traversed by fine threads of quartz, which pre-

vent it from taking a good polish, otherwise it might be suitable for marble. The same

rock is exposed on the east side of the lake on the point just southward of the above islet,

but the band could not be found on the northern side of the lake, towards which it strikes

in the opposite direction. On the railway track three-quarters of a mile south of the

outlet of Geneva lake there is a fifteen-feet bed of gray to dove-colored fine-grained dolo-

mite weathering dark brown. It strikes north 45'^ east, and the bedding is about

vertical. This dolomite band is separated from hornblende granite to the southeast by

about three hundred feet of ash-gray greywacke. The granite towards its contact with the

latter becomes mixed with coarse breccia and conglomerate. On the other side, or to the

northwestward, the dolomite is followed by coarse felspathic sandstone and silicious grey-

wacke-conglomerate or brecoia. At the outlet of Geneva lake the rock is a greywacke

passinw into granite, and it includes some black slate and a patch thirty feet thick of

impure dolomite.

A band of magnesian limestone occurs at Island Portage on Wahnapitae river,

about four miles below the outlet of the lake of the same name. It has a width of

at least 300 feet across its general strike, but owing to the undulation of the strata

the true thickness of the band could not be determined. On fresh fracture it is

mostly li«ht greenish-gray in color, fine grained, soft, somewhat impure, and weathers

to a brown color. The weathered surface in some parts is marked by small cor-
"

ru^^ated rid<^es, like that of the Huronian limestone of Echo lake, which result from

the weathering out of minute silicious streaks following the bedding. An exposure

of the limestone at the head of Island Portage shows a more massive variety with a

brownish gray color on fresh fracture, f

Referring to the magnesian limestones of lake Panache Mr. Alexander Murray

says :

On the north shore of lake Panache, about- midvp^ay between the inlet from lake Lavase

and its western extremity, a band of limestone occurs which when first observed appears

to be both underlaid and overlaid by syenitic slate-conglomerate. The mass of this

limestone which measures about sixty yards across and may be about 150 feet thick, is of

a pale gray color on fracture, weathering to a bluish gray, with thin layers which have

the appearance of chert, but are in reality only harder portions of the limestone, weather-

ing quite black. About the base of the calcareous strata some of the beds ai*e blue, holding

more silicious matter than the gray beds, while others are of a brecciated character. The
beds are all more or less intersected by small veins of fine greenish jaspery-looking trap

which weathers brown or yellowish.
, . j. .. , . , ,

To the eastward of this exposure the only indications observed ot the presence of lime-

stone were on the east side of the large island at the entrance of the south bay, and in the

peninsula on the north side at the entrance of the eastern arm
; in both of these localities

small exposures of a black-weathering brecciated rock, which proved to be calcareous,

came up in one or two parts just over the surface of the water. On the island the cal-

careous rock is overlaid bv a black-weathering slate whicJi, though without pebbles,

resembles the matrix of portions of the slate-conglomerate. On the peninsula at the

eastern arm the brecciated rock comes directly in contact with greenstone.

At the head of the lower south expansion of lake Panache the limestones are again

seen on both sides, and also on the two islands near the middle, striking about east by

* Report of the Geological Survey for 1856, p. 177.

fReport of the Geological Survey for 1875, p. 296.
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north aad west by south, aad showing a southerlr dip on the north side of the exposures '

but the slate conglomerate with which it seemed to be associated at other parts onl •

appears on the south side of the large islaad lying at the entrance to the northern army
and between this island and the exposure of limestone on the west side of the bay there is
a point to the northeast of the limestone displaying fine-grained green slate which, though
very much disturbed and intersected by quartz veins, appears to show a general dip to the
northwest.*

Mr. Murray thinks that some of the above strata might yield good stone for burnino'
into lime. A specimen from the section on the north side of lake Panache was analysed
by Dr. T. Sterry Hunt, and gave in 100 parts 55.10 carbonate of lime, 6.50 carbonate of
magnesia, 38.40 insoluble sand and a trace of iron. A specimen of the limestone at the
lower end of lake Panache, analysed by the same chemist, gave 41.97 per cent, carbonate
of lime, 2.40 carbonate of magnesia and 55.63 insoluble residue; and a specimen from
the lower lake near the outlet, lying between the two ridges of the mountain ran"-e trave

36.50 per cent, carbonate of lime with a little magnesia.

t

Along the northern arm of the larger La Cloche lake calcareous rocks or impure lime-
stones occur at several places passing below a considerable thickness of slate conglomer-
ate, and they are again met with on the smaller lake to the northwest. Hi^h ridges of
quartzite, standing nearly on edge and forming part of the La Cloche mountains, rise on
either side of the southern arm of the larger lake, while greenstone and quarczite are found
on the northern side of the smaller one. It would therefore appear that in this part of
the great Huronian belt the magnesian limestones occur among the quartzites, and are
sometimes more immediately associated with slate-conglomerate.

A band of finely crystalline limestone occurs among the Huronian rocks ia the
northern part of the township of Rutherford. The locality is near the boundary line
between red granite to the southward and a great thickness of quartzites to the north-
ward. The junction of the granite to the southeast with the Huronian quartzite and
hornblende schists to the northwest occurs at the south side of a rather elevated
rocky island in a cove about one mile north of the western entrance to " the passage " or
channel, on the north side of which Killarney village is built. The geology of ihis
locality and the relations of the limestone referred to can best be given by quoting the
description in the Geological Survey report by the writer for 1876, page 209 :

On the west side of the township of Rutherford, from the northern limit of the granite
(at the elevated rocky island above mentioned) quartzites and hornblende schists hold the
shore as far as Lamorandiere bay. in the northwest corner of the township. A blackish
green massive and rather coarsely crystalline hornblende-rock, having an exceedingly
rough or irreeularly pitted surface, is exposed on either side of the narrow entrance to this
bay. Upon the slope of the hill, about 100 yards in from the north shore of the bay. at a
point about half-a-mile from the above-named narrows, a band of finely-crystalline lime-
stone occurs among the Huronian rocks. It has a vertical attitude and runs about north
70' west at the part examined. Its total thickness is about 75 feet, of which the 2.5 feet
along the northern side consist of a single solid band of nearlv white finely-crystalline
limestone, clouded with light greenish and grayish patches. The remaining 50" feet are
mixed with shaly patches of hornblende, together with a little shining granular magnetic
iron ore. Adjoining the limestone on the north side is a band, only a few feet in thickness.
of dark smoke-colored chert-rock, ribboned with streaks of a dull red color. It breaks
easily with a fine conchoidal fracture, and appears to be identical with a i-ock which was
used by the mound-builders for making soine of their arrow-heads. This is followed to
th-i northward by a dark-colored dioritic conglomerate, in which the pebbles are mostlv
small and generally widely scattered, and farther on by a very dark gray, soft massive-
looking micaceous schist, most of which is full of small pebbles. Measured from the
limestone band, a thickness of between 100 and 200 feet of these rocks is exposed.

On the north shore of Lamorandiere bay. a few hundred yards eastward from the
outcrop of limestone above described, are two exposures of very tough massive hornblende
rock, and between the two arms of the bay is a more fissile variety, interstratified with a
reddish gray quartzite. which also overlies the mixed rocks. The dip is here northwest-
ward at an angle of 60° to 70% and the series is underlain by granitoid gneiss.

"Report Geological Survey for 1856, pp. 181-183. fib. p, 190.
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Intrusive Granites.

The red granite of George island and the township of Rutherford may be of

intrusive origin, notwithstanding that it shows an approach to lamination towards

the edges of the mass. " Its position is along the junction of the Laurentian with

the Huronian series, and it appears to belong to the latter rather than the former.

It has a medium texture, and is composed of reddish felspar and bluish-white quartz

with a little hornblende, which however is often wanting. Excepting at the sides it

has a massive homogeneous structure, but in a few instances a single reddish or yel-

lowishgreen shaly streak,' an inch or two in thicknes.'^, was observed running in a

northeasterly direction with a dip to the southeastward of about 50°. Towards each

side the grain of the rock begins to assume a sort of parallelism or a gnessoid structure."*

Reference has already been made to an area of red granite measuring about four

miles in length by two in breadth between the western and middle outlets of French river,

and also to a brick-red granite or syenite along the upper part of the lower north channel

of that river just below Grand Recollet falls.

Red granitic rocks border the newer ones which lie to the south of them all the way from

the township of Oascaden to lake Wahnapitae. Although the macroscopic appearance of

these rocks is that of a red granite, yet in some parts, as on the east side of Windy lake,

the textural arrangement of the component minerals is more like that of a quartz-diorite,

and they are certainly of eruptive origin. Professor George H. Williams examined under

the microscope a thin slice of a fine grained variety of these rocks from Kin-ni-wabik lake

in the township of Levack. He pronounced it micropegmatite, and stated that, it was an

undoubted eruptive. Towards lake Wahnapitae similar rocks continue to be fine grained,

but in that direction they become dark grayish-red in color. Around Washai-gamog or

Fairbank lake the rocks have a similar color and texture to the last, and their appear-

ance is the same except that they are distinctly stratified and occur in very even beds.

The granitoid rocks above described merge into gneiss at varying but not great distances

to the northward.

About a mile east of the angle formed by the intersection of Proudfoot's east-and-west

with his north-and-south line red hornblende granite was found. Its extent has not been

ascertained, but it may continue a considerable distance northward.

A Laurentian inlier has been mentioned as occurring around Paul's lake on the upper

part of Sturgeon river. Where first entered upon in ascending the river at four miles

below the lake the rock of this inlier consists of a rather coarse dull red quartz-syenite,

or hornblende granite, but this passes into gneiss before the lake is reached. An area of

coarse red granite crosses lake Temiscaming about the middle.

General Nature of the Huronian Rocks.

While the greater portion of the Huronian rocks show the agency of water in. their

formation, there is also abundant evidence of widespread contemporaneous volcanic

action. These detrital or clastic sediments were largely derived from igneous matter

which had been more or less recently erupted, and hence they may be called pyroclastic, as

indicating both phases of their nature. Besides rocks of this character, we have seen that

the Huronian system contains large igneous or crystalline masses. The whole series having

been considerably metamorphosed, the true origin of some portions may not be at first

apparent. But our study of them on a large scale in the field as well as the microscopic

examination of hand specimens go to show that the above is the general nature of the

Huronian rocks in all the areas which have been explored. The pebbles and boulders of

the conglomerates cf the Huronian system consist of binary-granite, schists, quartzite. white

quartz and red jaspar, greenstone, gneiss and other rocks derived from older parts of the

same series or from the underlying Laurentian.

The presence of these conglomerates and the ripple-marks which are sometimes plainly

seen on the surfaces of beds of quartzite prove the existence in those days of either dry

land or of seas which were very shalbw in some places. The limestones or dolomites are

*lJr. Beil ill tiei^oit of Ge^JogiciJ Survey fur l67ti, p. 208.
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only of local extent. They are sometimes nearly pure, or, as we have seen, they may be

largely mixed with insoluble matter, or they may be brecciated with silicious fragments.

The lime and magnesia may have been derived from the decomposition of the pyroxene

and hornblende of the greenstones. Some of the masses may be of a segregated or a

concretionary character, while others were precipitated from water.

Newest Rocks of the Scdbcky District.

The newest rocks of the Sudbury district form a distinct basin extending from near

the west side of lake Wahnapitae southwest to about the centre of the township of Trill,

a distance of thirty-six miles, with a breadth of eight miles in the centre. This basin con-

stitutes a prominent feature in the geology of the district, and it may prove to be of

lower Cambrian age. Along its northern side it is bounded by the granitoid rocks already

described, and on its southern by a belt of Huronian schists and greywacke. The rocks

of the basin consist of two principal divisions,— (1) the lowest being a band, probably

three or four thousand feet thick, of dark colored or almost black silicious volcanic breccia

or vitrophyre tuff, most strongly developed along the northern side and passing into black

slate and black slate-conglomerate along the southern ; and (2) drab and dark gray

argillaceous and nearly black gritty sandstones with shaly bauds which vary in color from

greenish drab to black. At the base of the volcanic breccia a conglomerate consisting of

a grey silicious matrix with rounded white quartz pebbles is seen in some places, but

this may belong to the underlying series.

The area of this geological basin corresponds in a striking manner with certain well

marked physical and geographical features. The volcanic breccia forms a range of hills

more conspicuous and rugged than any others in the district, while the sandstones and

shales constitute a low and nearly level tract from which lakes, elsewhere so common, are

absent. The Vermilion river, flows southwestward with the strike all along the northern

side of this division, and Whitson creek flows in the same direction along the southern

side.

The silicified glass-breccia oi* vitrophyre tuflf maintains the same character and
apparently^about the same thickness all the way from the vicinity of lake Wahnapitae to the

township of Trill. It occurs in massive form and falls from cliffs or ridges in large blocks.

It breaks with a conchoidal fracture, and when fresh is seen to be made up of angular

fragments, mostly small and closely crowded together and flecked with irregular white

spots. The fragments are not so dark as the matrix, and present various shades. When
examined with a lens many of the fragments show a distinct vesicular structure. Prof.

George H. Williams has examined this breccia carefully both in hand specimens and

under the microscope, and says that it is "composed of sharply angular fragments of vol-

canic glass and pumice, which, in spite of almost complete silicitication, still preserve every

detail of their original form and microlithic flow-structure with a distinctness not to be

exceeded by the most recent productions of this kind . . The fragments even down to those

of the smallest dimensions have the angular form characteristic of glass shreds produced by

explosive eruptions. The flow-structure is as perfectly marked by sinuous lines of globu-

lites and microlites, which terminate abruptly against the broken edges of the glass

particles as in the most recent vitrophyre. ^Minute spots of opaque pyrrhotite are scattered

through the section. The groundmass is of a dark color, owing to the massing in it of

minute black globulites, to whose nature the highest magnifying power gives no clue . . .

After a careful study of this rock I find it possible only to interpret it as a remarkable

instance of a very ancient volcanic glass breccia, preserved through the lucky accident of

silicification. Nor did this process go on as is usual through devitrification and loss of

structure, but rather like the gradual replacement of many silicitied woods, whose every

minute detail of .structure is preserved. The rarity of such rocks in the earth's oldest

formations is readily intelligible ; but, for this very reason, the exceptional preservation

of a rock like this is all the more welcome proof that explosive volcmic activity took

place at the surface then as now, and on a scale if possible even greater than that with>

which we are familiar."*

^Bulletins of the Geological Society of America, 1890, pp. 138-40.
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A fresh section of this rock is exposed in a cutting on the Canadian Pacific Railway
at the high falls of Onaping river, twenty miles northwest of Sudbury Junction. An
analysis of an average specimen from this place was made by Mr. Hoffmann of the Geolo-
gical Survey, and it was found to contain GO. 23 per cent, of silica. A smoothed surface

of this dark rock has a handsome appearance, but it is incapable of a high polish.

The dark argillaceous sandstones and drab and dark shales of the higher division of

the rocks of this newer basin may be seen at all the southward bends of the Vermilion
river from Onwatin lake nearly to Vermilion lake. The stiike corresponds with the

general course of the river, and the dip is southeastward at rather high angles. The
sandstones are characterized by disseminated grains of transparent quartz, and they often

hold rounded or ovate spots from an inch or two up to three feet in diameter, of a lighter

color than the rest of the rock. On exposed surfaces these spots weather into depressions.

Several parallel ridges of this sandstone with a northeasterly course cross the Canadian
Pacific Railway line diagonally between Larchwood and Chelmsford. It appears to be
well suited for building purposes. This sandstone, both as regards the spots just

described and its dark color and massive character, bears a strong resemblence to the
silicious rocks which, in the form of boulders and smaller pieces, are scattered so abundantly
around the shores of James bay and over the country for a great distance to the south-

west of it. A similar rock is found in place on Long island on the east coast, and at

Churchill on the west coast of Hudson hnj, and there are reasons for believing that

it is very extensively developed on the floor of that sea.

LOWER SILURIAN OR ORDIVICIAN SYSTEM.

The islands of the La Cloche group and the peninsula of the same name in the south-

western corner of our sheet consist of fiat-lying fossiliferous rocks of the Lower Silurian or

Ordivician system, with some ridges and knobs of Huronian quartzite protruding through
them. The middle portion, which constitutes the bulk of this group, is made up princi-

pally of rather thinly-bedded, lumpy and uneven surfaced gray limestones, with many thin,

shaly beds and partings interstratifying them. But underlying these measures are from
50 to 100 feet, or perhaps more, of reddish and chocolate colored calcareous marls with

greenish layers and mottlings, together with some beds of fine grained white and reddish

sandstones, while overlying them and interstratifying the upper portion are beds of

hard, compact, dark gray magnesian limestone, which weathers to various yellowish and
reddish shades.

The lower or marly and arenaceous portion of the series has yielded no fossils by
which its age can be identified, but it is believed to represent some formation older than
the Trenton group, and it was thought by Logan that it might be the equivalent of the

Sault Ste. Marie sandstones, which he considered to be Chazy, but which are referred to

the Potsdam formation by the United States geologists.

The upper beds of the Trenton group are seen at the north end of Strawberry
island, and in the north-facing bank at Little Current at the northern extremity of

Manitoulin island. At these localities they are overlaid by the black bituminous shales

of the Utica formation. The breadth across the strike from the north side of La Cloche

island to the commencement of the Utica shales on Strawberry island is eight miles.

The average dip to the south is assumed to be 40 feet in the mile, so that the total thick-

ness of the Trenton group would be about 320 feet. The fossils which have been

collected among these rocks from the summit of the marly and arenaceous portion up to

the highest beds on La Cloche island, and also from the islands just west of the latter,

belong to the Birdseye and Black River divisions of this group, so that the Trenton
formation proper in this region is confined to a strip bordering the shore for six miles in

the neighborhood of Little Current and thence round into West bay, the northern part

of Strawberry island and the peninsula between ^lanitowaning and Smith bays. On
Heywood or Rat island, along with a little Utica shale there is some limestone which
appears to belong to the Trenton formation. Patches and margins of fossiliferous gray

86



55 Victoria. Sessional Papers (No. 88). A. 1892

limestones resting on the quartzite and dipping into the lake are found here and there

along the high point which runs from Killarney bay towards Heywood island and on the

islands just south of it. These rocks appear to be identical with those forming the central

part of La Cloche island, and they would therefore belong to the Birdseye or Black River

formation.

As already stated, the black shales of the Utica formation rest upon the top of the

Trenton limestones in the village of Little Current and cover the greater part of Straw-

berry island. They are found near the quartzite ridge at Sheguiandah village, also at the

base of the Hudson Eiver formation between Manitowaning and Smith bays, and in a

similar position at cape Smith.

ECOXOMIC MINERALS.

Only a small part of the district represented on the accompanying map has yet been

explored for useful minerals, but the discoveries already made are sufficiently numerous

and important to lead to the belief that a promising future is in store for this part of

Canada as a mining region. The metallic ores appear to be confined to the Huronian

rocks, which are here so extensively developed. The Sudbury district has become well

known for its extensive nickeliferous deposits, and prospecting has been as yet confined

chiefly to that region. Ores of several other metals have also been found in the district,

and the indications are in favor of meeting with some of them in paying quantities.

What has been accomplished in the Sudbury district may be repeated in various parts of

the great unexplored Huronian belt to the northeastward.

But the useful minerals of our present region do not consist entirely of metallic ores.

The non-metallic mineral products, such as building and ornamental stones, rock for lime

and glass-making, etc., are also important. Some of these occur among the Laurentian

and others among the Huronian rocks. As the district is only beginning to be inhabited,

and the need of such materials has scarcely been felt, little or no efibrt to find them has

yet been made ; but as soon as there is any demand they will no doubt be found in many
new localities. The possibility of discovering workable deposits of phosphate of lime

among the Laurenti&n rocks of the district, and of asbestos along with the Huronian
serpentines, as well as of other substances usually found among these rocks, should be

borne in mind.

Ikon.

Among the quartzites of the La Cloche region small isolated deposits of magnetite

and one or two of hematite have been found, but none of those yet discovered appear

to be sufliciently extensive to justify mining operations. JFrom analyses reported to

have been made of the ores from two or three of these deposits they would appear to

be sufficiently free from titanium, phosphorus and sulphur to constitute first-class ores.

It is to be hoped that further explorations among these rocks may bring to light larger

masses of iron ore.

Thin veins of good magnetite, accompanied by quartz, occur in the red hornblende-

granite two miles north-northwest of Cartier station, and again in the same rock on the

Spanish river a short distance below The Elbow, But the granitic districts do not

appear to be promising for the ores of iron.

The existence of iron ore on Iron island in lake Nipissing is only known to most of

those interested in the minerals of the district by vague report. It may therefore be
worth while to quote the description of it given by the late Alexander Murray of the
Geological Survey.

Small masses of specular iron ore are common to most of the rock in'the island, and in
the crystalline limestone there is a very great display of it. For a breadth of about forty
yards along the cliff on the east side the rock holds masses of the ore of various sizes,
sometimes running in strings of an inch thick or upwards and at other times accumulating
in huge lumps, some of which probably weigh over half a ton. The beach near the out-
crop is strewn with masses of all size's, from great boulders weighing several hundred
pounds to small rounded pebbles not bigger than marbles. The limestone with which the
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ore is associated is frequently cavernous, and the crevices and small fissures are thickly

lined with crystals of blue fluor-spar and red sulphate of baryta or cockscomb-spar.
Crj'stalline limestone crops out on the opposite or west side of the island and. judging

by the strike on the north side, it must correspond with that holding the iron ore on the
east. The same minerals were found disseminated through the rock and strewn upon the

beach. At the extreme southwest point of the island the rock is again crystalline lirne-

stone, and a long beach running out from it to the westward is perfectly covered with
boulders of specular iron ore. Iron ore occurs also at the southeast point of the island,

although not in such great abundance and only in detached masses strewn upon the

beach.*

In the Huronian iron-bearing region of lake Superior the ores have two difierent

sets of associations or modes of occurrence. In the one case they are associated with

hornblendic or chloritic schists which appear to belong near the base of the system, and in

the other they occur vidth fine grained silicious and jaspery rocks. The magnetite of the

Atik-okan region is an example of *;he first, and that of Hunter's island and Kaministiquia

river of the second.
Nickel,

The comparatively recent discovery of workable deposits of mixed copper pyrites and

nickeliferous pyrrhotite over a large area in the Sudbury district is one of the most im-

portant events in the history of mining in Canada. Although masses of pyrrhotite are

known to exist in other parts of the Dominion, there is no other region where they are so

numerous and in such proximity to one another, and with the exception of one near St.

Stephen in New Brunswick they do not appear to be nickeliferous to an economic degree,

whereas in Sudbury district all the deposits so far tested are comparatively rich in nickel.

The pyrrhotite of this region is found in the midst of rocks of different characters and belong-

ing to difierent horizons, but it is always more immediately accompanied by greenstone.

Indeed this rock may be regarded as the parent of the ore. These facts would sesrn to

indicate that in the Sudbury region the greenstone had a common and deep seated origin.

The area over which the ore has been discovered is of an eliptical form, and measures

about 70 miles from southwest to northeast and 50 miles from southeast to northwest.

The first discovery of nickel in this region was made about 1846, at the Wallace

mine in Bay of Islands on the north shore of lake Huron, about a mile west of the

mouth of Whitefish river. This mine was opened in 1847 and was visited in 1848 by the

late Alexander Murray of the Geological Survey, but at that time mining operations had

been temporarily suspended. The ore consists of chalcopyrite with magnetic and ar.seni-

cal pyrites rich in nickel, occurring in chloritic and quartzose schists close to a mass of

greenstone. The extent of the deposit cannot at present be seen on account of the debris

on the surface and the shaft being full of water. Mr. Murray in his report says

:

The temporary condition of the mine at the period of our visit rendered it impossible
to obtain such specimens as might he considered an average sample of the material exca-

vated from the shaft ; but with a view of ascertaining the quality of the nickeliferou<^ por-

tion of the ore a specimen of it, as free.as possible from ihe copper pyrites, was submitted
to analysis bj^ Mr. Hunt, who found it to contain 8.26 per cent, of nickel with a trace of

cobalt; but as nearly two-fifths of the specimen consisted of earthy materials which
might readily be separated by dressing, the quantity of nickel in the pure ore which this

would represent would equal nearly 14 per cent.f

The existence of nickei and copper in the greenstones of what is now the Sudbury
district was first madeknown by Dr. T. S. Hunt and Mr. Alexander Murray of the Geological

Survey in 1856. In that year ]\lr. Murray explored Salter's base line, running north-

ward from Whitefish lake, and in what is now the township of Waters he found a mass

of magnetic trap which proved to contain disseminated nickel and copper. He says :

Specimens of this trap have been given to Mr. Hunt for analysis and the result of h'S

investigation shows that it contains magnetic iron ore and magnetic iron pyrites generally

disseminated through the rock, the former in vory small grains ; titauif'^rous iron was
found associated with the magnetic ore and a small quantity of nickel and copper with
the pyrites.

J

*Report of Progress for 1854, page 123.

tGeo^ogical Survey Report for 1848, p. 44.

^Report of the Geological Survey for 1856, p. 180.
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Again referring to this subject Mr. Murray says :

Th6 magneti""- trap discovered on Mr. Salter's meridian line north of Whitefish lake was
observed to hold yellow sulphuret of copper occasionally; and Mr. Hunt's analysis of a
hand-specimen of the rock, weighing ten ounces, gave twenty grains of metalliferous
material, of which eleven were magnetic and consisted of magnetic iroa ore, with a little

titaniferous iron ore. and magaetic iron pyrites containing traces of nickel. Th^ nine
grains of non-magnetic mineral consisted of iron pyrites, coatalning fi-oai two to three
per cent, of copper and ahout one per cent, of nickel. Many large quartz veins occur on
the lower lakes of the Whitefish river, but iron pyrites was the only metalliferous sub-
stance which they were observed to contain.*

In constructing the Canadian Pacific Railway line in 183:^ the mass of ore which is

now being developed as the Murray mine, three miles and a half northwest of Sudbury
Junction, was cut through at the surface. This discovery was followed in 1883 by the

finding of ore at what are now the Stobie, Copper-clifif, McConnell and other mines in

the neighborhood. These occurrences were at first regarded as of value only for the cop-

per which they might contain, and, notwithstanding that the existence of nickel among
the associated rocks of the region had been pointed out by Murray and Hunt so long be-

fore, it was not till three or four years after the above discoveries had been mide and a

thousand tons of dressed ore had been sent to England from the Oopp?r-cliff mine that

the value of the ores for nickel was recognized.

The ore is very much the same at all the occurrences in the Sudbury districc. It consists

of a mixture of nickelif rous pyrrhotite or magnetic pyrites, with more or less chalcopyrite or

copper pyrites. The larger ore-masses generally approach lenticular forms, with their

longer diameters parallel to the strike or to the line of junction of the enclosing rocks.

Their attitude is usually nearly perpendicular, the dip or underlie being sometimes ap-

parently at higher angles than those of the adjacent rocks.

Each of the larger ore-bodies is made up of a brecciated or a conglomerate-like mixture

of the above-mentioned sulphides and the country rooks next to it, the fragments of the

latter varying in dimensions from mere grains and very small pieces up to immense boul-

ders, but the average size is a tVw inches in diameter. In some cases the stony fragments

constitute so large a proportion of the m iss that they come almost into contact with each

other, the interspaces being filled with the sulphides, while in others there are consider-

able bodies of nearly pure ore with only occasional rocky fragments scattered through

them. In a few instances a granitoid filling between the fragments takes the place of the

sulphides. A good example of this may be s* en at an opening in one of these ore-masses

on lot 3, fifth concession in the township of Levack.

The usual site of these ore bodies is at the junction of greenstone with soma other

rock, especially granite, gneiss or felsite. Another circumstance which appears to have

influenced the localization of the ore is the intersection of the ore-bearing planes by on^'

of the dykes which have been described, or by a throw, or a number of minor dislocations.

The existence of one or other of these conditions has been noticed at or near most of the

larger ore-bodies of the district.

These deposits have not yet been worked to a sufficient extent to prove much in

regard to their persistence or otherwise, in depth. The Copper-cliff mine however has

been already wrought to a depth considerably greater than the horizontal length of the ore-

m;i>!S, either on the surface or in any of the levels. Ore deposits of a similar character in

other parts of the world have sometimes proved on working to possess a much greater

depth than horizontal measurement. In the absence of any indications to the contrary,

it may therefore be expected that the nickeliferous deposits of the Sudbury region will

prove equal in depth to their horizontal extensions.

As to th<^ genesis of the ore bodies, the evidence points to their origin from a state of

fusion. The fact that the ores always accompany the greenstone (itself of igneous origin)

is a strong proof of this supposition. These sulphides fuse at abautthe same temp 'rature

as th« greenstone, and in the cooliug of the latter they would naturally tend to c )alesce

in small and large mass'i'S. The dissemination of both the chalcopyrite and th"^

* Report of the Geological Survey for 188G, p. 189.
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pyrrhotite so generally throughout the whole mass of the comraoner varieties of the green-

stones, and the rich impregnation of these rocks Avith the same sulphides in the vicinity of

the ore bodies, are additional evidence in the same direction. In the isolated kernels of

ore, often scattered so thickly through the greenstone in the vicinity of the workable

deposits, we find groups consisting of either of the sulphides, separately or intermingled,

and often the individual kernels will be made up of the two kinds mixed together. These

kernels, together with larger patches of the ores, constitute every proportion of the rock,

from a small percentage up to half the total weight or more, when the mass has become

sufficiently rich to put upon the roast heaps. In the mixed sulphides of these ore bodies

the pyrrhotite generally contains a certain proportion of disseminated grains of quartz and

other stony matter, while the chalcopyrite is usually tolerably pure. This may be owing

to the manner in which the latter separated itself from the former, whether in a state of

fusion or by some subsequent process. Although most of these ores appear to have

separated themselves from a cooling magma, we find occasionally evidence of subsequent

modifying processes. Still there can be little doubt that the larger ore bodies of this dis-

trict were not originally deposited from aqueous solution like the gangue and ore of ordi-

nary metalliferous veins.

The above ores do not contain a very high percentage of nickel or copper, their value

depending more on their abundance and the facility with which they can be mined than

on their richness. The Canadian Copper Company, after having smelted thousands of tons

of the ores from the Copper-cliff, Evans and Stobie mines, found the average yield of

nickel for the year 1890, to have been .3.52 per cent, and of copper 4 32 per cent. The

ore smelted at the Blezard mine up to March, 1891, averaged 4 per cent, of nickel and 2

per cent, of copper ; that smelted at the Murray mine up to the same period averaged 1.5

per cent, of nickel and 0.75 per cent, of copper. Mr. F. L. Sperry, late chemist to the

Canadian Copper Company, found the average of nine assays of ores from the mines of his

company to be 2.38 per cent, of nickel and 6.44 of copper. Assays of eleven samples of

the ores of the district made under the supervision of Mr. Hoffmann, chemist to the Geolog-

ical Survey, gave an average of 1.69 per cent, of nickel. The average of all the above

smeltings and assays gives us 2.62 percent, of nickel, which may be taken as the general

average of the ores of the Sudbury district. Exceptionally rich ores however have been

found in smaller quantities, especially at the Worthington mine in Prury and the Ver-

milion mine in Denison.

Cobalt.

Cobalt amounting to little more than a trace has been detected in many of the Sud-

bury ores. In connection with the Wallace mine it has been mentioned that in 1848 Dr.

Hunt ascertained the presence of cobalt in the ore which Mr. Murray had brought from

this locality.

Copper.

Reference has already been made to the copper always contained in the ores of the

Sudbury district. The result of smelting several thousand tons of the ores from the three

mines worked by the Canadian Copper Company was a yi^ld of 4.32 per cent, of copper

from these ores as placed on the roast heaps. It has been mentioned that the roasting

ores smelted at the Blezard mine yielded 2 per cent., and at the Murray mine 0.75 per

cent, of copper. In the ores of all the mines the chalcopyrite or copper pyrites is gener-

ally so intimately mixed with the pyrrhotite as to make it almost impossible to separate

it by any mechanical process. But at the Stobie mine masses of several tons of almost

pure copper pyrites are occasionally encountered, and the Copper-cliS mine when first

opened showed a large body of the same ore near the surface.

At the Vermilion mine on lot 6 in the fourth conces.sion of Denison copper has been,

found in paying quantities. The ore consists of chalcopyrite, which however is remark-

able for having a deep purplish-blue tarnish, causing it to resemble bornite or purple

copper ore. It occurs as a streak about four feet wide in greenstone, but it has no distinct

walls like a vein, nor any gangue except a mixture of the country rock. A shaft had been

sunk on this deposit to a depth of twenty feet when it was visited by the writer in 1888.
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The upper ten feet was decomposed to a loose gossan, mixed with fragments of rock,

which had probably been held in the ore streak before its decomposition. The recently

discovered mineral sperrylite, which is an arsenide of platinum with a little tin, and
which occurs in fine crystalline grains, was found by washing this gossan. Copper pyrites

has been found on almost every lot in the fifth concession of Denison, along the southern
border of a belt of greenstone that runs nearly east and west through this concession.

A short distance north of the region under description the writer in 1875 met with a
group of copper-bearing quartz veins running north 70" west, and south 70° east, crossing the
east branch of the Montreal river ten miles and a half before it falls into the main stream.

This group of veins is about a quarter of a mile wide. They vary in thickness from mere
strings to thirty or forty feet, and contain a good deal of specular iron, ?nd in some places

promising indications of copper in the form of pyrites. Mr. Hoffmann found a sample of

the specular iron to contain 39.41 per cent, of the metal. The country rock here consists

of massive beds of quartzite and green.stone, both holding large bunches or " clouds " of

fragments of syenite, quartzite and Huronian schists, and all interstratified with sandstone
and clay-slate.

On the north shore of Narrow bay or Bale Fine, and two miles east of its entrance,

a small vein cutting the quartzite contains gray copper ore. This bay lies between Frazer
and McGret^or bays, and the above-mentioned occurrence of copper oi e has been described

by Mr. James T. B, Ives in the Tranr,actions of the American Institute of Mining
Engineers for 1889-90.

The most productive copper mines ever worked in Canada were those of the West
Canada Mining Company, which included the Bruce on the east, the Wellington in the

centre and the Huron Copper Bay mines on the west. These mines are situated at the

western extremity of the north shore of lake Huron, and although they are outside of our
present sheet they deserve a brief notice as affording the best examples of the occurrence

of copper in the Huronian greenstones. These mines were opened in 1846 and worked
till 1875, a period of thirty years. The actual workings extended for a distance of over

two miles east and west. The ore occurs principally as the yellow sulphide in veins of

white quartz, cutting a dark grayish-green diabase. But when the veins on the Bruce
location were first opened a good deal of the pur|)le sulphide was found near the surface.

On this location several nearly parallel veins running about east and west were worked,

the thicker ones being about four feet wide. But on the other two locations work was
carried on chiefly on two master veins called the Main lode, which varied from three to

fifteen feet in thickness, and the New or Fire-lode, a branch of the latter, and about equal

to it in breadth. On the Bruce location the veins were -vorked to a depth of only about
thirty fathoms, but on the other two locations the average depth was from forty to sixty

fathoms. Between the latter levels an almost barren floor was generally encountered,

although in some places profitable mining extended to seventy fathoms in depth.

The vein-matter as mined contained an average of five per cent, of copper, but it was
concentrated by crushing and jigging to about twenty per cent, before shipping to

England, which was the chief market. At different times in the history of these mines
both smelting and cementation had been tried upon the ground, and abandoned. From
information supplied by Captain Benjamin Plummer and other reliable authorities the

writer ascertained that copper ore, precipitates, ingots and slags amounting to 40,515 tons,

and realizing about $3,300,000, had been bhipptd from these mines in the thirty years

•luring which they had been worked.

Lead and Zinc.

Small quantities or galena and zincblende have been .found in veins in the belt of

black volcanic breccia and slate, which has been described as occurring in the Sudbury
district, and they are worth mentioning as possible indications that these ores may be
discovered in greater abundance in these rocks. One of the localities is on Pawatik river,

about a mile and a quarter northward of the Vermilion, in township 65 ; a second is just

below Onaping falls, and a third on the south side of Vermilion lake, near the outlet.

Vein-like masses of blende mixed with pyrite occur at Stobie falls on lot 10, sixth con.
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cession of Creighton. Galena has been detected with the pyrrhotite in the Copper-cl iff mine,

and on lot 6, third concession of Graham. It is also associated with this mineral on
Moore's location on lots 2 and 3 in the fifth concession of Craig. It occurs in small

quartz veins in dioritic schist on lot 5, fourth concession of Denison.

(i O L D .

In 1887 a rich auriferous bunch was found in a vein of light gray finely granular quartz

about two feet thick on lot 6, fourth concession of Denison. The opening made on this vein

came known as shaft No. 2 of the Vermilion mine. The gold was mostly in the form of

small nuggets scattered rather plentifully through the quartz. It is said that several

thousand dollars worth were mined, but the gold did not appear to hold out in depth.

The country rock on this part of the lot resembles a fine grained greenish gray greywacke,

but on critical examination it is found to be an altered greenstone full of very small grains

of iron pyrites. Prof. George H. Williams, who examined thin slices from two specimens

of this rock under the microscope, describes it as an extremely changed basic eruptive,

probably originally a gabbro or a diabase—most likely the former. Its present composi-

tidn is a confused aggregate of chlorite, biotite, epidote, sericite, quartz, pyrite, opaque
iron oxide, leucoxene, calcite and apatite needles.

Among the quartzites and greenstones on the south side of lake Wahnapitae a dis-

covery of gold in visible specks was made in 1888. It occurs associated with mispickel

in some thin veins of quartz following a belt of quartzite, boulder conglomerate and
reddish felspathic quartzite having somewhat the appearance of granite, A sample of

the quartz from one of these small veins, which also contained mispickel and pyrite, was
assayed by Mr. Hoffmann of the Geological Survey and found to contain 5.425 ounces of

gold and 0.233 of an ounce of silver to the ton of 2,000 pounds, but the quartz from an-

other of these small veins contained neither gold nor silver. A band of fine grained dark

colored greenstone runs parallel to and at no great distance from either side of this gold-

bearing belt of quartzite. It is not unlikely that gold may be found among the rocks of

the western part of lake Wahnapitae, which, as already mentioned, have been subject to

much crushing in past ages. Gold is reported to have been found by Prof. Heys and
others in quartz from veins in the northwestern part of Creighton and the eastern part

of Fairbank. Out of a considerable number of samples of quartz from the Sudbury dis-

trict assayed for the precious metals by Mr. Hoffmann of the Geological Survey, the

following results were obtained : From vein No. 1 on mining location W. R. 3, township

40 (southeast of lake Wahnapitae), the property of Mr. Donald McLaren, 0.117 oz. of

gold per 2,000 pounds ; from location M. 3, at the south extremity of lake Mattagamash-
ing, a short distance east of lake Wahnapitae, owned by Donald McLaren, 1.167 oz. of

gold and 0.233 oz of silver per 2,000 pounds; from Simpson's mine, lot 11, second

concession of Graham, near Whitefish station on the Canadian Pacific Railway, 0.350 oz.

of gold per 2,000 pounds.

Some distance to the west of our district, or in the western part of the township of

Galbraith and about fifteen miles north of Bruce Mines, a large vein of auriferous quartz

occurs in a country rock of greenstone. The vein runs about west-northwest, is of a mottled

gray color, contains a considerable sprinkling of various sulphides, and is tolerably rich

in gold. Of three assays made by Mr. Hoffmann, the highest result was .583 oz of gold

per 2,000 pounds.
Platinum.

Sperrylite, already referred to as occurring at shaft No. 1 of the Vermilion mine in

I)enison, was first determined to be a distinct mineral species, containing 52.57 per cent,

of platinum, by Prof. H. L. Wells of Yale College early in 1889. Some months pre-

viously however Mr. Robert Hedley had ascertained the presence of platinum in the ore

of this shaft, the proportion in one assay amounting to about five ounces to the ton It

is unlikely that the occurrence of platinum at the Vermilion mine will prove to be the

only one in the district ; it is more probable that intelligent research will show the ex-

istence of this valuable metal in other places among the Huronian rocks. It is reported

to have been detected in small quantities at one of the mines on Lake of the Wo )ds

.
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Building and Ornamental Stones.

The red granite of George island and vicinity -would make an excellent stone for

massive structures and monuments, as well as for ordinary buildings. Many of the

evenly and somewhat thinly bedded gneisses of the French river region and of the shore

of Georgian bay from French river to Parry Sound would serve a& very substantial and
tolerably easily wrought building stones.

The nearly horizontal beds of limestone of the Trenton group on the islands in the

North channel, at Little Current and on Strawberry island are well adapted for ordinary

building purposes and are very conveniently situated for transportation by water.

They are mostly tine grained or compact, and of dark bluish and grayish colors.

The dolomites of the l^iagara formation further south on the Grand Manitouliu
island are more heavily bedded, softer or more porous and much lighter in color.

The light gray and cream-colored dolomites of the Guelph formation are found on
the southeastern extremity of Grand Manitoulin island and the south end of Fitzwilliam

island, but in these localities they are coarsely spongy or full of small cavities.

On the shores of the high points and islands to the north and west of Killarney the

light gray and whitish quartzites in many places would make very serviceable building

stones. The bed-planes are generally very even and parallel, and layers can be found of

almost any thickness desired.

Some varieties of the greywackes, so common among the Huronian rocks, split

readily in any direction, and as they are tolerably easily dressed they may be found suit-

able for purposes of heavy construction. The argillaceous sandstones of the supposed
Cambrian basin of the Sudbury district also afford good building stones and they have
been quarried to a small extent on the line of the Canadian Pacific Railway between
Larchwood and Chelmsford.

In regard to ornamental stones, the dolomites of the Huronian system when cut

often show good colors for marbles, but as already stated they generally contain silica in

scattered grains and as strings and threads running in all directions through the mass,

which prevents them from taking a good even polish. Exceptions to this general rule

may however be found in such cases, for example, as the finely crystalline and nearly
white variety found on the north side of Lamorandiere bay in the township of Rutherford,

which has not yet been tested as marble.

The olive and greenish argillites barred with black, such as occur at the northern
outlet of Temagami lake, and which were so highly prized for oi-namental stones by the
ancient Indians, may be found serviceable for the manufacture of a variety of artistic

objects.

The brecciated green chalcedony, which occurs in abundance at the outlet of White
Beaver lake, at the head of the east branch of Montreal river, would form a handsome
stone for fine ornamental purposes.

Roofing Slate.

It sometimes happens that clay-slates show a good cleavage in natural exposures
resulting from the long continued action of surface influences, while the same rock, when
freshly quarried deeper down, will not split readily under artificial treatment. It is there-

fore difficult to pronounce upon the value of such slates without practical experiment.

In our district slates showing fair natural cleavage have been observed in various

localities, among which may be mentioned the banks of the Matabechawan river which
discharges Rabbit lake into lake Temiscaming, Maskinongewagaraing lake and the lower
part of Mattagamashing lake, and Spanish river both above and below the Great Bend.
It has been already mentioned that a good cleavable slate occurs on the line of the
Canadian Pacific Railway within a mile or two east of Algoma Mills. While these slates

may not be as good as those of Melboui-ne and Shipton in the province of Quebec, they
are better than the slates used for roofing purposes in many parts of Great Britain, and
it IS considered worth while to call attention to chem among the mineral products of
economic value occuring in this region.
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L I M K .

The limestones and dolomites which make up the bulk of the rocks of the various

Silurian formations of the islands of the La Cloche group and of Grand Manitoulin
island are well adapted for burning into lime, the calcined dolomite passing under this

name. Stone suitable for burning into lime and also for metallurgical purposes may be
found among the Huronian magnesian limestones already described at Lamorandiere bay,

lake Panache, on Wahnapitae river, near Oartier station and on Geneva lake.

Stone for Glass-making.

Suitable material for glass-making may be found almost anywhere among the Huron-
ian quartzites near lake Huron, where the7 are nearly all of light colors. In addition to

their occurrence in the La Cloche mountains and on the high points and islands towards
Killarney, these quartzites are met with on the north side of La Cloche island, at the

southern extremity of La Cloche peninsula and in a ridge which runs into Manitoulin

island from the head of Sheguiandah bay.

Apatite ok Phosphate of Lime.

This mineral has not yet been found in economic quantities within our district. It

exists however as a constituent of all the greenstones of the region which have been

examined under the microscope, and large crystals of it have been met with among the

ores of the Copper-cliff and some of the other mines in the district. Numerous crystals

of apatite were found in a vein near Nasbonsing station on the Canadian Pacific Rail-

way, east of lake Nipissing. As this mineral may be looked for among the Upper
Laurentian locks generally, it would not be surprising if it should be discovered in com-

mercial quantities in the Nipissing or Parry Sound districts. It occurs in various

localities in other parts of the province among the Upper Laurentian crystalline lime-

stones, but elsewhere it is found in larger masses in association with pyroxene rock among
gneisses and quartzites, as in the count;y of Ottawa. Five bands of crystalline limestones

among the Upper Laurentian rocks were traced through the Parry Sound district by the

writer in 1876, but the region northward of Georgian bay has not yet been sufficiently

examined to determine whether pyroxene rocks exist there or not. Should they be met
with in sufficient abundance the finding of apatite in economic quantities would be pretty

sure to follow.
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STRUCTURAL MATERIALS-

[^ere is no lack of materials for building purposes in Ontario, either as regards
quantity, quality or variety. And yet it is by no means unlikely that some of the most
valuable of these materials remain to be discovered, inasmuch as every year brings some-
thing new to light. The great extent of the province, the want of a careful survey of
even any part of it, and the lack of interest in ascertaining and developing its mineral
wealth are no doubt the chief causes which have combined to keep back a knowlelo-e of
the extent and character of the structural materials which we possess; but interrist is beinf
slowly aroused, and doubtless our knowledge will keep pace with our opportunities of
turning it to practical account. The sandstones, granites, marbles and serpentines which
exist in vast bodies on the north shore of lake Supei'or have not yet been tested in a
way to fully prove their value for building material, chiefly because they are too far distant
from available markets. But the ease with which shipments may be mj,de to the large
cities which border the great lakes give an assurance for the future of quarryino- enter-
prise on the Ontario side of lake Superior wheu international trade will be put on a better
basis than it now is. The same remark applies to the utilization of our material for the
manufacture of pressed brick and terra-cotta, for there is probably no portion of the con-
tinent in which are to be found such extensive deposits of first-class miterial as alon<^ the
northern and eastern limits of the Medina formatiou, or the outcroppings of the next
lowest formation along the north shore of lake Ontario. In so far as building raaterials
of the best quality go Ontario is pre-eminently rich, and it is a safe prediction that
within the next half century this fact will be clearly aui boldly stampad upon the archi-
tecture of the country/

B U I L D I X G STONE.

Building stone is plentiful in Ontario. Granites, sandstones, limestones and
marbles are to be obtained in great abundance, although some of t'lem may be at too <^reat
distance from the markets to mnke their quarrying a profitable business yet. The granites
and marbles too are so likely to be fractured and flawed by the influence of the
weather that it is not easy to procure good samples without opening the beds to consider-
able depths. Sandstones and limestones are not so susceptible to weather efiects, beinf^
ott^n found well covered by soil or later formations of rock. This is the case especially
in the formations which make up the Xiagara escarpment, and convenience of situation to
thi- larger towns and cities of the province encourages the working of quarries there. The
Niagara escarpment is indeed rich in building material, for it not only furnishes building
stoiie of the sandstone and limestone classes, but also the materials for lime cement and
brick.

The Qteexstox Qu.\rbies.

The Queenston quarries are located on lot 48 on the Queenston and Grimsby stone
road, in the township of Xiagara, two miles west of the village of Queenston The lot is

the property of William M. Hendershot of Thorold, and the quarries are worked by P.
A. Johnston lV: Co., who have held them under lease since 1881. Previous to that time
they had been worked for three years by Huuter, Murray & Cleveland, who had the con-
tract for building the Welland canal aqueduct at the town of Welland ; while for the pre-
ceding four years, beginning with the spring of 1874, they had been worked by Belden,
Denison k Co., who had contracts for the construction of locks on the new canal. It is
said that the quarries were first opened during the construction of the Grand Trunk
Railway.
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Seven quarries have been opened on the property, all of which are in the limestone

beds of the Niagara formation.

The several beds differ essentially in color and texture—from light gray to blue, and
from soft and porous to dense and crystalline.

After stripping from two to ten feet of clay a gray limestone bed is reached, whose
surface has been deeply grooved by glacial action. It is a fossiliferous rock, consisting of

lime and sand, and is used in the production of lime and for culvert and bridge works on
railways.

Below the gray is a bed of blue limestone of ten to twelve feet in thickness, com-

posed in some of the quarries of two bands, the upper of which is a light and the lower a

dark grayish blue ; in others it is comoosed of the dark blue only. Both are crystalline,

but while the upper is coarse grained the lower is tine grained, approaching marble, and
is much superior in quality to the other. This bed contains a large variety of fossil shells,

is hard and durable, tools well, and takes a fair polish. The stone taken from it is used

almost wholly for the bases and shafts of monuments, for which a large business has been
built up. But it is used also for building purposes, the post offices at Cornwall, Niagara
Falls and St. Catharines having been constructed with it, besides many private dwellings

and business houses.

Below the blue limestone is a bed of dark limestone, which has a proportion of clay

in its composition, is from four to six feet in thickness, and suitable for the manufacture
of cement.

Johnston & Co. employ an average of 75 men at their quarries.

Brown's Quarry.

This quarry is in the township of Stamford, on the line between that township and
Thorold, and consists of 11| acres. It was opened about forty years ago by Messrs.

Brown & Zimmerman to procure stone for the old canal, and was worked again in 1874
by Belden & Co. during the construction of the new canal.

The land is the property of Mr. James Brown, but the three quarries upon it are

worked under lease by Messrs. Walker Bros., of Merritton ; they have been opened to a

depth of eighteen feet.

There are two bands of limestone, the upper of yellowish gray and the lower of

gray color. Under the gray is a bed of blue limestone, which however cannot be worked
for want of drainage. Stone from the upper band is used for curbing, street cross-

ing, flag stones and bridge works, and from the lower for monument bases and window
sills.

The firm have a mill at Merritton which runs a gang of ten saws, where stone is cut

for window sills, flagging, street curbing, etc. Four quarrymen and three stone-cutters

are employed at the quarries.

The Mountain Quarry.

The Mountain (j^uarry is on parts of lots 4 and 5 in the township of Thorold, on the

townline between Stamford and Thorold, and consists of 28|- acres. It is owned by Mr.
William R. Cartmell, and has been worked by him since 1854, a large quantity of stone

having been taken out.

About twelve feet of clay covers the limestone here, which has been stripped from an

area of three or four acres.

The quarry has been worked to a depth of twenty-two feet, yielding two qualities of

stone. The upper bed, which is nine to ten feet in thickness, is of dark blue color and
poor quality, the courses ranging in thickness from two feet at the top to six or eight

inches at the bottom of the bed ; the stone is used chiefly for backing work.

The lower bed is twelve feet in thickness, and is of light gray color. It is a fine

grained stone, and is used for bases of monuments and building purposes.
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Gibson's Qcabkies.

These are the property of Mr. William Gibson, M.P., and are situated on the top of

the mountain a mUe and a half south of the village of Beamsville, in the township of

Olincon, and two and a half miles from Beamsville station on the Grand Trunk Railway.

The property embraces an area of 45 acres, and the limestone rock where not exposed ia

covered with only a few inches of soil.

The quarries were opened by Mr. Gibson in May, 1884, and have been worked con-

tinuously since with a large force of laborers, quarrymen and stone-cutters. The amount
paid for wages in 1890 was $87,440, but last year the staff of workmen was increased,

and in the month of June 160 were employed ; the wages paid to quarrymen alone in

that month being 87,500,

There are two workable beds of gray limestone, the upper being seven and the lower

eight feet in thickness. The upper is usually £he best quality, being firm, hard and
crystalline ; but both contain many fossils, and have openings or vughs which are lined

with crystals of iron pyrites. In some parts of the quarries the beds are three in num-
ber, but the lowest is not more than two or three feet in thickness. Below these work-
able beds is a bed of porous gray limestone, but it is rarely of a quality fit for use.

Three large derricks are worked by as many engines, one of which is 24 and the other

two of 18 h.p. each, the more powerful one driving a steam drill in addition. Three other

derricks are driven by horse-power. A fourth boiler of 35 h.p. drives three steam
drills. Three small drills are used for plug and feather work.

The stone is all cut by hand, and is used largely for the construction of bridges,

culverts, tunnels and buildings on the lines of the Grand Trunk Railway. The tunnel

under the St. Clair river was built by Mr. Gibson with stone taken from these quarries.

The quarries are about 200 feet above the level of the station, down to which the stone is

carried in cars over a trana-road built along the side of the public highway. It could be

conveyed the whole distance by gravitation, but to prevent accidents the cars are stopped

before they reach the main street of the village. From that point they are taken by
horses to the station, and empty ones are drawn back to the quarries.

GbIMSBT QuAjBRIES.

The Grimsby quarries are in the gorge of Forty-mile creek, above the village of

Grimsby, which cuts through the limestone into the Medina sandstone and extends back

through the mountain to the falls on the creek, a distance of half a mile. The quarries

are the property of the Grimsby Quarry Co., of which Stephen Webster of Toronto is

presideni. and Frank Webster manager. The location is about half a mile in length,

extending from the edge of the escarpment on either side of the gorge to near the falls,

and occupying an area of 18 acres.

The bottom and sides of the gorge are covered with a talus of limestone and sand-

stone, and these stones are being removed preparatory to opening the sandstone in place.

A tram-road has been built to the docks at the lake shore, a distance of one mile and a

half, down which the cars run by gravitation and up which they are drawn empty by

horses, as at the Gibson quarries at Beamsville.

The mountain here is about 350 feet above the lake, and about lOO feet of the top

consists of limestone and shale. Underneath the shale are bands of gray, brown and
mottled sandstone, alternated with bands of shale. At one place where it is well exposed

the brown band, slightly mottled, is about 15 feet in thickness, of good texture, solid and
capable of being cut into any suitable size for building purposes.

The company was organised in 1890 with a capital of S20,000, seventy-five per cent.

of which was paid up, but although work was commenced in November of that year no

atone was taken out until the spring of 1891.

Stone is being supplied for the crib-work at the eastern and western gaps of Toronto
harbor, but no dimension stone has yet been taken out. The company employs from
thirty to forty men.
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Carkoll and Vice's Quarries.

Messrs. Carroll &, Vick, who took over the contract of the late Lionel York for the

new Parliament buildings, are the owners of extensive sandstone quarries at the Forks of

the Credit, They began to work No. 1 quarry in June, 1890, and purchased the Adjuda
Quarry Co.'s property in January, 1891. During the season of last year they worked No.

1, 2, 3, 4, 5 and 6, but No. 3 was worked only part time.

All the best stone taken out was shipped for the Parliament buildings, while stone of

lower grades was furnished to builders and dealers at Toronto, Hamilton, Guelph, Berlin,

St. Marys and other places.

No. 1 quarry is on the northern side of the west branch of the Credit. It was first

opened by Scott & Pattullo and a lot of fine brown stone was taken out, the limestone over-

lying it having been stripped back a short distance. Last year Messrs. Carroll & Vick began

to mine the brownstone at a point where the face showed about twenty-five feet of lime-

stone above fourteen feet of sandstone. Openings have been made along the face of the

sandstone for a length of one hundred feet and back to a depth of eighty-five feet, the roof

of limestone being supported by timbers and stone. A b eginning is made by taking out two

or more beds of limestone and putting in supports of timber two or three feet in length.

Then the first bed of brownstone is taken out and the work is carried back and down regu-

larly. Limestone and poor grades of sandstone are used to fill the place of the stone removed,

at first by the construction of a regular wall four or five feet thick at the opening, and then

by a second wall about fifteen feet farther on, the intervening space being filled up with

rubble. When all the sandstone of a section has been taken out the floor is begun again

at the roof and the timber supports carried forward. The brownstone of this quarry is

about six feet in thickness, one bed of which is four feet thick. Below the brown band is

four feet of gray, followed by three or four feet of a mixed stone, ofi" color, and extremely

hard on its lower side, which consists largely of iron pyrites.

No. 2 quarry is in rear of the railway station on the north side of the Belfountaia

road. Mining work was commenced there in January of last year in a fine bed of brown-

stone which here has a capping of broken shale and limestone about three feet in thickness.

The work has been carried in a depth of sixty feet and along a face of seventy-five

feet. There are two gateways to the works, between which supports of stone have been

built back some sixty feet. This quarry yields the best quality of brownstone found at

the Forks, the upper bed or course being nine feet and the lower two feet in thickness

One section of the upper bed was found to measure twenty-five feet between joints, and

apparently free from checks or dries.

No. 3 quarry is on the opposite side of the Belfountaia road. It has been worked

only part of the year, as a suitable quality of stone was not found there.

No. 4 is the quarry on the east side of the north branch of the Credit. It has not

turned out to be as good as appearances at first promised, and all the stone of first quality

has been taken out. A considerable quantity yet remains for coursing, sills and small work,,

as well as for bridge or culvert work or rough masonry. The color is a dirty mixture

and the bedding is \eiy irregular. Below the sandstone is a layer of green shale about

two feet in thickness, followed by a deposit of red shale suitable for the manufacture of

pressed brick and terracotta whose depth to the foot of the bank is not less than a hun-

dred and twenty feet. It is well situated for this industry, being easily reached for

quarrying and convenient to the railway for shipping. An outcrop of this shale is also seen

on the opposite bank of the river, through which the railway has been cut, and isexposed

at intervals for more than a mile in length.

No. 5 is on the south side of the main stream, below the Forks, and is known as the

York Estate quarry. Four gates have been opened and brownstone has been taken out

alon» a face of two hundred feet back to a distance of sixty feet under the heavy capping

of limestone. The brown band is here eight feet dee(), and consists of two beds of equal

thickness. It is of excellent quality, and one section was measured a length of one hundred

feet between the jointings. Mining work was commenced at this quarry in May, 1890.
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Xo. 6 is the property of Dr. Pattullo, and lies east of No. 5, in the same escarpment.

It has been leased to Messrs. Carroll 6z Vick under royalty, and they have been mining

stone in it since March, 1891. Two gates are open and one has been abandoned. Work
has been carried back a distance of sixty-six feet iato abed of good bro^^nstone seven

feet in thickness.

All these quarries except No. 4 are worked as mines, the stone being taken out and
the roof supported as described of No. 1.

Mteks' Quarry.

This quarry is situated on the south bank of the Credit river, on lot 7 in the second con-

cession (west) of Caledon. The property consists of 200 acres, and the quarry was opened
by the late M. M. Elliott of Brampton three years ago. In April, 1890, it was purchased

by Alexander Myers of Toronto, who has been working it since.

The rock has been stripped along a face forty rods in length, and for a distance of

twenty-five rods a large quantity of sandstone has been quarried. It is chiefly gray and
gray and brown mixed, making a light shade of brown. The band is about ten feet in

thickness, but the color cannot be depended on as it changes in the course of a few feet

from brown to gray and piebald. Some of it is being taken out for the Toronto court house
and city hall, and it is likely to be used extensively for the inside walls of that building

;

it is being used also for the Woodstock court house and for various buildings in Toronto.

The machinery at this quarry consists of three engines, three steam drills and a hoist-

ing derrick. The latter is operated by wire cables driven by steam power for lifting and
moving, whereby blocks of any size are raised and carried to any desired point for piling

01 loading. No tag line is necessary, but the engineer with his hand on a lever controls

and directs the work swiftly, easily and without interruption, and it is as valuable for

stripping as for quarrying. Mr. Myers intends to patent his invention.

The stone is loaded on cars which are taken down a cable road to the railway.

Other Quarries at the Forks.

Several other sandstone quarries are worked on a smaller scale at or near the Forks of

the Credit.

Mr. John Price has leased part of PattuUo's property on the north side of the west
branch and has been working it during the past year with a small force.

Armstrong A: Dent are also working a small quarry east of Carroll li; Vicks' No. 1.

They have taken out a little of brownstone, but the bulk is gray and brown.

Another quarry is being opened on the south side of the west branch by William
McLaren of Belfountain.

Near Inglewood, below the Forks, Mr. ^Murray is also opening a quarry of sandstone.

Hoover & Jackson's Quarry.

This is a limestone quarry situated on the railway line a mile south of Orangeville. It

was worked for a short time last 3ear, and a portion of the stone taken out was cut for

window sills.

Owen Sound Stone Co. 's Quarries.

The Owen Sound Stone Company has been carrying on operations for several years

at the town of Owen Sound, where it owns a limestone quarry, but recently it has
acquired a sandstone property on the Centre road in the township of Moqo, two and a

half miles north of Orauijeville, and began to open it in 1890. It is situated on a
fiat on the north side of a tributary of the Nottawasa;^a river, the bed of which is sand-

stone, eighty feet below the tableland.

After stripping a thin cover of earth and two or three feet of shale, a band of Medina
sandstone is reached which is fourteen feet in thickness. It is of a dark bluish color in

place, but lightens to gray when dry. The two upper beds of the band are each four
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ieet in thickness and are of tine quality, being free from dries, easily worked and may
be taken out of any required size. The bottom of the third bed is of tiinty hardness,

being made up largely of iron pyrites, so that it cannot be tooled, but the upper part of

it is of fair quality. The sandstone rests on a bed of greenish shale, which here as else-

where constitutes the lowest bed of the Medina formation. One block taken out of the

top bed measured 5,780 cubic feet and split as straight as if cut by a saw ; upon being

cut down for convenience of handling it was found to be perfect, without a dry or Haw.

Towards the northern side of the property the first and second beds appear to run

into each other and have there a thickness of eight feet. The dip of the formation is

northward about 5°.

Shale forms the bed of the stream for a distance of nearly three miles below the

quarry, where a hard bluish rock crops out which is supposed to belong to the Hudson

River formation. The thickness of the Medina shale is estimated to be about a hundred

feet, as measured by the fall of the stream.

The company has erected a machine shop on the tableland above the quarry in which

hoisting, sawing and planing machinery have been placed, driven by a 20 h. p. engine.

The saw and planing machines have been imported from Scotland, and are the same as

are used in large stone quarries there. They work rapidly and are a veiy great improve-

ment on hand labor.

The company intends to build a railway spur to connect with the Canadian Pacific

system at or near Orangeville, and when this is completed it will be in a position to

carry on operations with much greater economy than at present.

Black Bay Mine and Qua key Co.

The Black Bay Mine and Quarry Company has its principal office in Chicago and its

western office at Duluth. It has been organised to acquire and work a location of jasper

and dolomitic limestone in the township ot Dorion, near the north shore of Black bay.

The property was not secured until late in 1891, and only specimen blocks have been

taken out. Both kinds of stone are beautiful in color and take a tine polish, but the

specimens seen are more or less flawed, owing no doubt to the influence of the weather on

rock so near the surface. The following account of the quarry has been furnished by A.

M. Stearns of Duluth, manager of the company :

The company's lands as patented by the Crow^n are described as the west half of lot

3, concession 4 of Dorion, containing 146J acres.

The property lies about one and one-tenth mile from navigable water in Black bay,

upon the Canadian Pacific Railway. The outcropping of quarry stone occurs about a

quarter of a mile west of the railway, on a gradually ascending slope, at about 100 feet

altitude, and lying between immense granite hills on the northerly and southerly sides.

It has been noticed and commented upon by explorers as a peculiar formation, but it

was left to our company to demonstrate that it is a very large and valuable bed of jasper,

underlaid with a stone so like mahogany when polished that we offer it to the trade as

mahogany stone. The jasper lies at and near the surface, is from three to five feet in

thickness, and can be quarried in blocks about three feet wide by five to seven feet long.

The mahogany stone upon which the jasper rests occurs first in thin beds, which
soon thicken to an apparently unstratified ledge and may be quarried in even larger sizes

than the jasper.

Though harder than marble the jasper saws readily and can be satisfactorily reduced

with hammer and chisel, taking a polish equal to plate glass.

If one-third of these measurements be allowed for dressing we shall have net dimen-

sions remaining without flaw suitable for wainscoting, tables, mantels, sideboards, and
sizes suitable for turned columns and carved pedestals in fine architectural work.

The whole formation dips slightly to the northwest, and judging from the number
and uniformly sloping surfaces of the several exposures and the slight stripping between

them as far as tests have been made it must cover an area of at least forty acres.

The color and the polishing qualities of stone taken from this location will readily

commend it to public favor ; and should it, as may reasonably be assumed, prove to be

free from flaws when a greater depth from the surface is reached it ought to find a ready

market.
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QuAKKiKS Elsewhere.

N'umerous other quarries are worked in different parts of the province, but none

others were visited last year excepting one on Pelee island and another in the township

of Dunn, near the village of Dunnville, the property of Dr. McCallum. Neither of these

were actively worked, although there are at both places large quantities of limestone suit-

able for building and lime-making purposes.

Hugh Ryan &: Co., who are the contractors for the Sault Ste. Marie canal, have taken

out large quantities of limestone at ^Vhite's quarry on the Detroit river, in the town-

ship of Anderdon, near Amherstburg, and also from a quarry on Manitoulin island. The

stone from the former quarry is got out in large blocks and carried by vessels to the

Sault, where it is cut to the sizes required. The Manitoulin stone is not so good for

dimension purposes as that from the Anderdon quarry, and is used chiefly as rubble.

About seventy men were employed by Messrs. Ryan ife Co. at White's quarry last year,

and fifty at Manitoulin Island.

In the eastern parts of the province there are numerous limestone quarries, and a

few also of Potsdam sandstone, but they are worked on a small scale.

On the north shore of lake Superior there are extensive beds of sandstone, easily

accessible by boat, readily worked and of superior quality, in gray, red and other colors ;

but although some have been opened and worked the business has not proved to be profitable

for want of a good market.

PRESSED BRICK AND TERRA-COTTA.

The manufacture of pressed brick and terra-cotta has made good progress in Ontario

since the first works were opened near the town of Milton four years ago. There are

now seven establishments in operation, and they turned out last year nearly 14,000,000

pieces, valued at .$156,700. With form, color and quality in their favor, the products of

this industry seem likely to come into extensive use, and they can hardly fail to very

much improve the architecture of our towns and cities. The raw material is abundant

and easily reached, constituting as it does the lowest beds of the Medina formation, which

outcrop along the base of the ^'iagara escarpment from the Niagara river to Georgian

bay, and a large portion of the upper beds of Hudson River shale in the vicinity of To-

ronto. In Pennsylvania and Ohio the clay used in the manufacture of pressed brick is

chiefly drift material, and is neither so firm nor so uniform in its constitutents as our

Medina and Hudson River clays.*

* Volume v. of the Geological Survey of Ohio describes the clay used in the manufacture of pressed

brick at Zanesville, which is the principal seat of the industry in the state of Ohio, and also the process of

manufacture, as follows :

"The clay, which is probably not far from the level of the Lower Freeport horizon, though there are

no coal streak? near by to identifv it, is vellow and irony ; very like the best clays of the drift, though it is

a true bedded formation. In its situation it lies within ten feet of the surface on the tops of several ridges

near the town, and it may be an ordinary fire-clay vein weathered to the state in which it is found. It is

dug and throwm back in loosely-piled heaps, so that it may further soften and weather. Enough is kept

dug to allow it to weather a year before using. It is hauled to the works near by, and is then put into a

soaking vat. This consists of a semi-circular depression 3 feet deep, and whose diameter is 30 feet.

In the centre of the diameter stands a pug mill delivering away from the vat. This pit is filled wath clay

by dumping in successive cart loads from the circumference : when full, the vat is flooded from a hose near

by until the amount added will make the whole into a stiff mud. It soaks all night in this way in summer ;

in winter, water is heated in a large cauldron at one side, the flues from which circulate beneath the vat.

In this way the clay is warmed first by the water and then kept warm by the fires underneath. Thtv

expense of this apparatus for softening clays is light, and it may easily be put up by any mechanic, and it

is found efficient in keeping the works going without interruption all winter. The clay is pugged as

usual and delivered to the moulder who shapes it. The bricks are covered with a yellow moulding sand or

earth which, from the large percentage of iron it contains, assists in giving the bricks the cherry-red color

which has done so much to recommend them. The drying is done on an ordinary fire-brick floor. The-

bricks are pressed in a Miller Brick Press and again dried. They are all rubbed to remove the wire edges,

etc., and are ready to set in the ki.n. The kilns employed here are very large ; at the works visited the

two kilns were of 320,000 and 215,000 brick capacity respectively. The walls are permanent and massive ;

there is no roof but a temporary plank one ; the fire-p'aces are large compound ones, each fire-place heating

three arches of the kiln. The burning is from ten to twelve days, and the cooling three or four. The
setting of the kiln is done very carefully ; the common brick are used to make the arches, and are piled up

to an even height of about tour or five courses above the top of the arch. At the ends and sides they are

pil^ up about one yard thick. In the space left the pressed brick are piled to within one yard of the kila
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B E A JI S V I L L E W O U K S .

William Tallman & Son have been engaged for eighteen years in the manufacture of
common brick and drain tile on lots 22 and 23 in the 1st concession of the township of

Clinton, near the village of Beamsville. In February, 1890, a sample of the red clay
from their land was sent to North Baltimore, Ohio, for experiment, and the product was
found to be so excellent that the firm determined to erect works at once.

The clay is the same as is found in the Medina formation all along the escarpment,
and is colored a rich brown, with layers or streaks of green near the top. It is disin-

tegrated at the surface, but is found to be solid at a depth of two or three feet, and is so

hard at a depth of fifteen or twenty feet as to req^aire a pick for its removal. Three
openings have been made from which the clay is taken, but they are down only a few
feet.

The works were erected in the spring of 1890 and were opened about the beginning
of June in that year. The main building is 30 by 40 feet, the engine room 30 by 24,
and the clay shed 60 by 102. The engine is 70 h. p., and the pressing machine is of the
Simpson patent, with a capacity 15,000 per day of ten hours. The clay is prepired for

the press by grinding and sifting it in a machine which has a capacity of 40,000 per day.
The crusher is a revolving disc, nine feet in diameter, in which run two wheels with 18-

inch face. Into this the clay is shovelled in a dry state, and being crushed under the
wheels it is elevated to a sieve of 16-mesh, through which it falls into a hopper and
thence into the press where it is moulded into shape under a pressure of fifty to one hun-
dred tons. From the press the bricks are taken direct to the kilns, which are three in
number, and are there burnt to the required hardness.

The works are situated alongside the Grand Trunk Railway, where cai's are loaded
on a switch to be conveyed to Hamilton, Toronto, Montreal or other market places.

Forty men are employed in the various departments, including wheelers, moulders,
setters, burners, sorters and shovellers.

Milton Pressed Bkick Co.'s Works.
The works of the Milton Pressed Brick Company, of which David Robinson of

Milton is president, are on lot 1, concession 1, township of Esquesing, on the line of the
Credit Valley Railway, one and a half miles west of Milton. They were erected in 1890,
and the first kiln of brick was burnt in October of that year.

The machinery consists of a 90 h.p. boiler, a 75 h.p. engine, crushing and sifting

mill, a Boyd press for plain brick, and a hand press for fancy brick. The crusher

has two wheels of 14-inch surface and reduces a cartload of clay to powder in from four to

ten minutes according to the quantity of water fed upon it. The power press is m ide

for 15,000 per day of ten hours, but in practice it does not exceed 12,600. There are

three up-draft kilns in the main building, each having a capacity of 140,000. Wood
fuel is used to dry off the brick in the kilns about ten days, after which the burning is

finished with soft coal in ten days more.

The clay which supplies the raw material lies on the slope between the works and
the mountain, and a pit has been opened into it to a depth of twenty-five feet. After
stripping off the surface soil of yellowish clay, which is about a foot in depth, a bed of

top ; above, the common brick are again piled, so that the pressed brick are in shape of a rectangular solid,

separated by at least a yard of common brick from the walls on all sides or the air above and the fire below.
By this means the utmost uniformity of burning is secured, and of the production at least nine shades of
color are separated. The brick are each one subjected to a critical examination, and are rejected for a
defect invisible to one unpractised in the examination. Many ornamental shapes are made to relieve the
monotony of a plain wall ; some of them are truly artistic, such as tiles, one foot square, containing well-
drawn designs, etc. The price of the plain pressed article of any shade is §20 a thousand, or two cents
apiece, and ornamental shapes are just twice as much. These Zanesville brick are well known in the
markets, and they meet but little competition in Ohio, though Cleveland and Liverpool both make pressed
brick. The sharpest competition and the best market is in Chicago." (pp. 704-5).

A more detailed account of the process of making pressed or repressed brick is given in Morrison's
Brickmakers' Manual (Indianapolis, 1890) pp. 67-77, but it does not appear to be an improvement upon the
one described above. For plain and ornamental brick the clay is mixed wi';h water, moulded, dried in
part, then well sanded and pressed again, after which it is burnt in the kiln.
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reddish-brown clay with streaks of green is exposed twelve feet in thickness. The green

clay burns white when used alone, and when mixed with the red the brick is light and

irregular in color ; therefore it is picked out by the quarrymen to be worked by itself,

or to be mixed with the dark clay so as to produce brick of uniform color. Under
the twelve-foot bed is one three feet in thickness of red and green clay, the latter partially

decomposed so that the clay has a worm-eaten appearance. It is almost as hard as stone,

and as it burns light in the kiln it is not now used. The third bed is of a uniform reddish-

brown color, lighter than the upper one, but very compact and of unknown depth. It is

apparently the shale of the Medina formation in place, while the upper beds are a

redeposit. The clay of the first layer is found to shrink more in burning than the third,

although the color is more pleasing ; but the best quality is obtained from a mixture of

the two clays.

Twenty men are employed at the works, including quarrymen and shippers. The
brick is carefully selected, packed into cars on the siding, and shipped mostly to Toronto

Toronto Pressed Brick and Terra-cotta Co.'s Works.

The Toronto Pressed Brick and Terra-cotta Company was organized in 1888 with

Hewson Murray, Q.C., of Toronto at the head of it, and is the pioneer of the pressed brick

industry in Ontario. Its works are on the line of the Credit Valley Railway, on the

mountain slope about two miles west of Milton. The quarry lies between the works and

the mountain, and the beds of clay resemble very closely those of the Milton company's

quarry. The uppermost bed, which is covered with a foot and a half of soil and yellow

clay, is a loose friable clay about four feet in thickness ; it is of fine brown color, but

contracts in the burning. A foot of green with two or three feet of streaked and light

colored clay makes up the second bed, which is more compact and less friable than the

one above it. The third bed is worked to a depth of five feet and has the consistency of

rock. It is found in practice that the best quality of brick, uniting color and strength,

is obtained by mixing clays of the first and third beds.

The company has an extensive plant, consisting of an engine and boiler of 105 h.p.,

grinding and refining machinery, three power presses, five hand presses for fancy brick

and tile, pug mills to prepare clay for terra-cotta work, and seven kilns with a total

capacity of 750,000.

The fuel used in the kilns is bituminous coal, and the average time of burning is

about two weeks. The average capacity of the presses is 30,000 per day of ten hours.

The product of the work is chiefly pressed brick, red, brown, bufl'and white in colors
;

but a specialty is also made of moulded and ornamental bricks, terra-cotta in pattern for

walls and interior decorations, and tile for roofing, including in the latter finials, hips,

valleys and angles.

The market for the output of the works is found largely in Toronto, where a number
of handsome dwellings and office buildings have been erected with material which this

company has supplied, including among others the Confederation Life building on Yonge
street, one of the largest and most imposing structures in the city. But sales have been

made in all parts of the Dominion, from Charlottetown in Prince Edward Island to

Victoria in British Columbia.

The works employ an avei'age of sixty men for ten months of the year, but are closed

during the very cold weather for necessary repairs.

Ontario Terra-cotta and Pressed Brick Go's Works.

The Ontario Terra-cotta and Pressed Brick Company was organised in 1889, with

Mr. M. L. Livingstone of Toronto as president, and in the same year operations were

commenced at Campbell ville station on the line of the Credit Valley Railway.

The buildings are of brick material and are well equipped throughout. The plant

consists of an engine of 75 h.p., grinding and screening machinery, a pug mill to mix clay

for terra-cotta work, two steam presses for plain and moulded brick, three hand presses

103



55 Victoria. Sessional Papers (No. 88). A. 1892

for roofing and flooring tihs and ornamental brick, six round kilns, a large square kiln

and a trial kiln.

The larger of the power presses is used only in moulding plain brick and has a work-
ing capacity of 13,000 per day ; the smaller, used in making moulded brick, has a daily

capacity of 2,500. The round kilns take in 30,000 each at a burning, and the large

square one 65,000, the fuel used in them being wood and soft coal, the latter in the finish-

ing stage. A new and more powerful engine is being placed in the works this year, and
the plant in other respects will be enlarged and improved. Architectural terra-cotta in

many large and handsome designs is a special feature of these works. Except in the

preparation of the clay, terra-cotta is a product of the sculptor's hand, unless a number
of pieces of the same pattern are required, when a cast in plaster of Paris is made. Four
skilled designers are employed in this branch of the work.

The company's quarry is at the falls of Limestone creek in the township of Nelson,

on the Guelph road, about three miles south of the works. The gray band of the Medina
sandstone crops out here at the surface and has a thickness of ten feet. Underlying it

is a bed of green shale three feet in thickness, and below the green is the red shale of the

Medina formation which has an exposure in the gorge of the creek below the falls of a
hundred feet in thickness.

It is a very solid deposit and shows jointings at intervals, the edges of which have
been stained about six inches on either side by the decomposed green shale which has
percolated from the bed above. Lateral streaks of green shale are also seen in places,

but the body of the deposit is very uniform in color. It has the compactness and firm-

ness of stone when first taken out, but soon yields to the disintegrating influences of the

weather.

The shale has been worked to a depth of thirty feet along a face of two hundred feet,

and without doubt there is an immense body of it on the company's location, which
extends along both sides of the gorge below the falls.

The brick made from this clay has a distinct metallic ring, and the percentage of

loss from fracture or the chipping of edges in the kiln is comparatively very small, fully

75 per cent, of the whole turning out firsts in the grading. The shale contains so large

a proportion of the oxide of iron as to be suitable for the manufacture of mineral paint,

and this industry was carried on here for many years.

The clay is teamed by farmers of the locality to the works at Campbellville during

the winter and when farm work is not pressing in other seasons of the year, for which
they are paid a certain rate per ton.

The number of men employed at the works and the quarry, exclusive of team.sters,

ranges from 25 to 30 for the whole year.

The best market for the product is in Montreal, where it has been used in the con-

struction of several large buildings, but it has also been in good demand in Toronto and
other cities and towns of Ontario.

Don Valley Pressed Bbick Works.

The Don Valley pressed brick works are the property of Taylor Brothers of Toronto,

and are located at the mouth of the third ravine on the west bank of the river, between

the Belt Line Eailway and the Don spur of the Canadian Pacific.

Experiments made with the clays of the locality resulted in showing that pressed

brick of superior quality could be produced from the shale of the Hudson River formation

which outcrops at the base of the bank at several points along the river, and early in

1891 Taylor Brothers started to erect works and tit them with plant of the best and most

modern description. This consists of two power presses having a capacity of moulding

30,000 brick daily, one with a capacity of 10,000 and a fourth of 4,000, or a total of

44,000 per day, together with grinding and screening machinery in which the clay is

prepared for the presses. These machines are driven by an engine of 175 h.p.

Several buildings have been erected on the premises for burning the brick, eight
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kilns in which have an a^^gregate capacity of 1,100,000. The period of burning depend-j

on the size of the kiln and ranges from four or 'five days to three weeks.

The Hudson River shale, where a quarry has been opened about fifty yards from the

works, rises ten feet above the level of the valley. A bed of till three feet in thickness

overlies it ; this is a tough, indui'ated clay, the general character of which has boen well

described by James Geikie in his work on the Great Ice Age.* Over the till is a

bed of sand twenty-five feet in thickness, interbedded with thin layers of clay, and over

the sand a deep bed of stratified Saugeen clay which rises nearly to the top of the bank,

140 feet above the valley of the river. This clay contains a proportion of lime, is light

in color, fine in texture, and burns a beautiful buff. When mixed with the clay of the

Hudson River shale, which burns a deep red, a variety of pleasing colors is produced,

from which handsome effects in the architecture of outside and inside walls, fireplaces,

etc., may be obtained.

The Hudson River shale has been quarried to a depth of twenty-five feet. Thin
seams of limestone occur in the shale, which have to be culled out before the material is

sent to the grinding mill. The soft shale which makes up much the greater part of the

formation as seen in the quarry decomposes readily and is easily worked in the mill,

but some beds of it are much harder than others and disintegrate slowly. Tt burns to a
deep red color, the brick is strong and heavy, and has a clear, sharp, metallic ring.

The dip of the Hudson River formation is southward, and the shale disappears below

the level of the valley near the crossing of the Belt Line Railway. The jointings have
an east and west course, and their presence greatly facilitates the work of quarrying.

The number of men employed in the works and at the quarries is fifty-five, exclusive

of teamsters.

Markets for the product of the Don Valley works have hardly been established yet,

but there is a fair prospect of shipments being made to Buffalo and other American cities.

Othek Works.

Works for the manufacture of pressed brick and terra cotta upon a small scale have
been erected in the courities of Frontenac, Huron and Peel, and a new company has been

organized which is erecting large works in the Don valley between the second and third

ravines of Rosedale.

* "The deposit known as till is usually a firm, tough, tenacious, stony clay. So tough indeed does it

often become that engineers would much rather excavate the most obdurate rocks. Hard rocks are more
or less easily assailable by gunpowder, and the numerous joints and fissures by which they are traversed
enable the navvies to wedge them out often in considerable lumps. But till has neither crack nor joint

—

it will not blast, and to pick it to pieces is a very slow and laborious process. Sometimes the stones in the
till are so numerous that hardly any matrix of clay is visible. This, however, does not often happen. On
the other hand they occasionally appear more sparsely scattered through the clay, which may then be dug
for brick-making ; but this occurs still less frequently. As a rule it is hard to say whether the stones or
the claj- form the larger percentage of the deposit in a mass of typical till. . . There is something very
peculiar about the shape of the stones. They are neither round and oval like the pebbles in river gravel or
the shingle of the sea shore, nor are they sharply angular like newly fallen debris at the base of a clifif,

although they more closely resemble the latter than the former. They are indeed angular in shape, but
the sharp corners and edges have invariably been smoothed away. Each is smoothed, polished and covered
with strise or scratches, some of which are delicate as the lines traced by an etching needle, others deep and
harsh as the scores made by the plow upon a rock. But what is also worthy of note, most if the scratches,
coarse and fine together, seem to run parallel to the longer diameter of the stones, which however are
scratched in many other directions as well. . . Each stone in the till gives evidence of having been subjected
to a grinding process. Almost every fragment has been jammed into the bottom of a glacier, and, held
firmly in that position, has been grated along the rocky surface underneath, or over a pavement of the
tough stony clay itself. In such a position the stones would naturally arrange themselves in the line of

least resistance ; hence it is that the most, distinct ruts and striae coincide with the longer diameter of

the stones." pp. 10, 11, 14, 76.

The cutting of the Canadian Pacific Railway in the township of York, a short distance east of the north
fork of the Don, is an illustration of the difficulty of excavation here referred to. The contractor for that
section once told me that it was the hardest piece of work he had ever experienced in railway construction ;

it could neither be picked nor blasted. The bed of till in this cutting however is considerably thicker than
in the exposure at the brick works. The stones are for the most part of Hudson River formation where
examined, but they belong also to older formations, including granites and gneisses anl all are glaciated.
The new sewer on Wellington street cuts iuto this bed of till at a depth of fifteen feet below the street
level, out of which fine specimens of striated stones and small boulders h we been picked.
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NATURAL AND PORTLAND CEMENTS.

Hydraulic cpment is of two kinds, krfown generally as the Natural and the Portland
cements. The former is the product of an impure limestone found in certain parts of the

Trenton and Niagara formations, and composed of lime, magnesia and clay in more or

less definite proportions, found in the native state. The latter is an artificial product,

obtained by mixing and treating carbonate of lime and clay in certain proportions. In
his valuable pamphlet on Hydraulic Cements, Mr. Uriah Cummings of Buffalo thus
describes the Portland cement

:

In the manufacture of Portland cement in England the clay is mostly selected from
the river beds and the carbonate of lime from the chalk deposits which form a large por-
tion of England's surface, and is a nearly pure carbonate of lime.

Limestone is used wherever the chalk is unobtainable in some parts of England and
Germany and elsewhere, and is finely pulverized pi-eparatory to its mixture with clay.

These two ingredients are usually mixed together in a pug mill, with a free use of
water.

Sometimes however they are ground together in a comparatively dry state.
But in e'ther method the quality of the cement depends greatly on the thorough ad-

mixuire of the two materials, it being more important even than a proper combining pro-
portion, although the latter is essential to the production of a first-class cement.

After these materials are incoi-porated into a homogeneous mass it is dried and made
into blocks or bricks and placed in suitable kilns for calcination.

The material as it enters the kiln, whether it be an artificial mixture or a natural
cement stone, is a mechanical combination of two chemical compounds, i. e., silicate of
alumina and carbonate of lime.

The preliminary operation in calcination is the expulsion of moisture, which it soon
followed by the carbonic acid contained in the carbonate of lime-

Then a chemical reaction takes place. Under a high temperatiire in the kiln the
lime rendered caustic by the expulsion of the carbonic acid, and in intimate contact with
the silicate of alumina, the latter is decomposed and a new combination is formed, known
as silicate of lime and alumina.

. If magnesia be present, then a triple silicate of lime, magnesia and alumina is formed.
In a Portland cement, however correct may be its proportion of ingredients, the clay

and carbonate of lim,e must be thoroughly and intimately mixed.
Each atom, of silicate of alumina must come into close contact with its equivalent of

lime carbonate.
A failure in this regard will result in the production of a cement that will heat, check

and expand, thus showing the presence of free or caustic lime, or free clay, and no amount
of subsequent grinding or mixing will change these conditions, thus showing conclusively
that the silicates can only be formed during calcination, with the silicic acid and the bases
in the closest possible contact.

The Portland cement manvifacturer has it in his power to control the proportions of

the materials he uses, and renders it possible for him to make his product uniform.
Careful attention to proportions and mixing and care in the matter of calcination will

produce a cement that seemingly leaves little to be desired.
But so long as these details are entrusted to the hands of ordinary laborers—^and there

seems to be no other way—so long as the natural cements sustain their present reputations,
and through their very cheapness keeping down the price of Portland, none but the cheap-
est class of labor can be employed in the manufacture of artificial cements, and no matter
how vigilant the superintendent may be there will be failures, and sometimes disastrous
ones.*

The same authority in referring to natural cement says :

In all natural cement rock formations we find the deposit to consist of several layers
or strata, and these layers rarely contain the same proportionate amount of ingredients.

As a rule the lower layers contain more clay than those above, the proportion of clay
gradually diminishing and that of carbonate of lime increasing as we ascend in the series

of layers.
There are exceptions to this rule, but with these included there are no cement rock

deposits in this country that are known and operated that do not show a variation in the
proportions of claj^ and lime carbonate among the several layers, amounting in some
deposits to as high as 20 per cent. And so it may be seen that although the cement produced
frona such deposits may after a thorough mixing—first in the kiln and then in the grind-
ing—exhibit by analysis a cement made up of very fair proportions, it also shows that it

is not impossible to find that a cement may be heavily over-clayed, and still contain free

or caustic lime. And it must be seen that although the proportions may be correct, yet

*Hydraulic Cements, Natural and Artificial ; their Comparative Values, by N. Cummings, pp. 3-5.
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the amount or percentage of the true silicates cannot be predicated on such, analysis, for
the reason that two distinct layers of diverse proportional ingredients, when placed
together in a kiln, cannot form a chemical combination. The excess of lime in one frag-
ment of a rock cannot combine with the excess clay in another, and it is only a
mechanical mixture when ground together in the mill.

Variations are sometimes found in a single layer of the same quarry, and it is a rare
thing to find uniform quality in quarries of the same neighborhood.

Fortunately excessive variations are rarely to be met with, but it is to these facts
alone that may be attributed about all the superiority that can reasonably be claimed for
an artificial cement over the natural production.*

Again as to the enduring qualities of cements Mr. Cummings says in the same
pamphlet

:

The setting of a cement becomes slower as the proportion of lime is increased, until
we pass up through the slow-setting hydraulic limes and arrive at the pure limes where
crystallization ceases.

All doubts in regard to the superiority of the over-limed cements must disappear when
we study the wonderful record made by hydraulic limes, a material containing so much
free lime as to prevent its induration when subjected to immediate immersion, and usually
so after several days in the air. Although the free lime may have been thoroughly
hydrated, they therefore pass beyond the limits of what maybe termed hydraulic cements.
Yet if given four to eight weeks in the air in masonry or concrete they will bear immer-
sion as well as the best hydraulic cements, and it is yet to be proven that they are not
superior in that respect, and for exposed masonry they are immeasurably so.

If we care to build for all time, we must remember that that which causes a cement to

set promptly under water is also the cause of its comparatively early disintegration when
exposed to the atmosphere.

A cement therefore that carries so much lime as to require three to six months to
harden in exposed masonry will be found in perfect condition ages after the mortar made
from quick-setting cements has crumbled out and disappeared.

When the famous civil engineer John Smeaton of England built the Eddystone
lighthouse, commencing in 1757, he used the Aberthaw hydraulic lime, the analysis of
-which was as follows : lime 81.16, clay 18.84= 100.

According to the analysis the lime contained 62 per cent, silicate of lime and 38 per
cent, free or caustic lime, and of course was slow-setting, so slow in fact that Smeaton
resorted to the use of plaster of Paris to cover the joints in the masonry to protect them
from the sea, and he found it to remain long enough for the lime mortar to harden.

This lighthouse stood in perfect condition over 100 years, and until taken down to
make way for a larger one.

Here we have an illustration of the durability of a natural cement containing so much
free lime that it could not bear immediate immersion, and it is doubtful if it would stay
up under water after a week's exposure to the air. To be sure he used Italian pozzulana
with his hydraulic lime instead of sand, but there is nothing hydraulic about that. It

is simply burnt clay containing occasionally a small proportion of lime. . .

The hydraulic lime of Teil in France, the composition of which is substantially the
same as the Aberthaw lime, has been in use in the form of concrete made into blocks for
sea walls for the past 55 years, without showing any signs of disintegration. The manu-
facture of Teil lime exceeds two million barrels annually.

Neither of these hydraulic limes can be made to test 10 pounds in 24 hours, if given
but an hour in air, and they would stand a poor show in this country where quality is

gauged by the testing machine.

f

Mr. Cummings is not a wholly disinterested man, having himself been for many years

employed in the manufacture of natural rock cement ; but probably the favor with which
artificial cement continues to be received to the present day is due in some measure to

prejudice. Makers of the natural rock cement in Ontario complain that it is impossible

to obtain a fair test where works of an important character are being carried on, and
since streets have commenced to be laid with asphalt pavement in our larger towns and
cities the demand for cement has largely increased. Yet artificial or Portland cement
has the call over natural cement at less than half the price, t There may however be
some compensation in this now that the production of artificial cement has been com-
menced in Ontario.

*Cnmmings' Hydraulic Cements, pp. 7-8. tib. pp. 20-22.

tin two years 1890 and 1891 there were used on corporation works in the city of Toronto 28,000 bar-
rels of Portland and only 200 barrels of natural rock cement, the former costing about S2.70 and the latter
about 81.15 per barrel. In 1890 10,000 barrels of natural rock cement from the Thorold works was used in
the construction of the St. Clair tunnel.
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QuEENSTON Cement Works.

These works are on the Hendershot lot in the township of Niagara, on the Queens-^

ton and Grimsby stone road. The quarry was formerly worked for building stone, but a

bed of cement rock underlying the blue limestone having been exposed by the removal of

the latter it was found that a new industry could be profitably established. The cement
bed varies in thickness from two feet on the west to six feet on the east side of the
quarry, but the proportion of lime is too great in the upper part of it so that care has to

be taken to cull it out.

Messrs. Usher & Son of Thorold are lessees of the quarry, but the works are carried

on by Mr. Edwin Tyler, who manufactures for them at a fixed price per barrel. The
plant is maintained by Usher & Son and consists of two burning kilns and a mill of twa
run of stones to grind the rock. After being giound it is run through a cylindrical

screen of rolled steel of 55 mesh for which Mr. Tyler has obtained a patent. This screen

has a capacity of 150 barrels per day, but is run at 100 barrels. The kilns and grinding

mill have a capacity of 600 barrels per day.

Mr. Tyler has had an experience of twenty years at the Akron cement works in the
state of New York, and from his knowledge of the trade there he does not doubt but
cement could be produced in Ontario at a cost to compete in the markets of that

state even in the face of the present duty. The works employ six men, four of whom
are quarrymen, and with the service of a steam drill 500 barrels of rock can be taken out

per day.

The Thokold Hydraulic Cement Mills.

The business of the Thorold Hydraulic Cement Mills is carried on under the title of

Estate of John Battle. The quarries are in the town of Thorold, on the east bank of the

new canal, and were opened by the late John Brown in 1841, the location having an area

of 44 acres. The cement bed is overlaid with ten feet of crystalline limestone, capped
with ten feet of clay. In the summer season the stone is quarried in an open cut, but in

the winter and in broken weather the men work under rock cover, the bed having been tun-

nelled and mined out to the extent of an acre. The limestone roof is supported by pillars

which have been left standing at intervals, or which have been built up after the removal

of the rock. The bed of cement stone is from ten to twelve feet in thickness, and is gen-

erally of uniform quality ; but in the upper layer and sometimes in the body of the bed
the proportion of limestone is too high for the production of a strong cement. From the

quarry the stone is carted to a bank of five kilns, where it is built up with layers of soft

coal and fired. The process of burning is accompanied with loud detonations, caused by
the conversion of the moisture in the stone into steam, and fragments are occasionally

thrown out of the kilns with considerable force ; one of the attendants last year lost an
eye from a blow received in this way. Five or six days are required to burn a kiln ; or

rather this time elapses before the work of drawing oS begins after the kilns have been

fired. Cinder or slag is formed in the burning, and care must be taken to cull out sucb

pieces as their presence would prove injurious to the cement. The calcined stone is

taken from the kilns to the mill, which is situated on the old canal and is driven hy
water-power which the canal supplies. It is first run through a breaker, and thence by-

elevators it is carried to three-run of buhr stones and ground to the requisite fineness.

The grinding capacity of the mill is twenty-four tons per day, or 200 barrels of 240 lb.

The yearly output is 30,000 barrels, the usual selling price of which is SI per barrel.

The cement is submitted to a daily test ; bricks of it are made which are left in the

air to dry for one hour, i)ut into water for twenty-three hours and then tested for break-

ing strain with an Acme machine. A breaking strength of from 75 to 100 lb. is regarded

as satisfactory, but it runs up to 200 and over. Should the test fail ic is assumed that

the rock of the quarry contains a too high per centage of lime and the part from which it

is taken is abandoned.

Limehouse Works.

The Limehouse cement works are the property of the Toronto Lime Company, and
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are situated on the main line of the Grand Trunk Railway where th;tt road makes the
ascent of the Niagara escarpment. The occurrence of the cement rock is the same
as at Thorold, being at the base of the Niagara limestone. The works have been carried
on for many years, but the industry is not so important as lime-making and the output
of last year was not very large.

Rathbun & Co.'s Cement Works.

The cement works of Rathbun & Co. are located at Napanee Mills, in the county of
Lennox. The manufacture of natural rock cement has been carried on th^^re for ten
years, the material being found in the Trenton limestone of the locality. For the last

three years this cement has been used on Government works ; it has been carefully tested
and is found to give good satisfaction.

For the past five years the company has been experimenting with Portland cement,
using for that purpose the shell marl found in several deposits along the line of the Bav
of Quinte Railway. The principal deposit is near Maribank station in the township of
Hungerford, and covers an area of eight or ten square miles, occupying the basins of White
lake and Dry lake. Pole tests have shown it to be in places twen^ v feet deep. Clay to
mix with the marl is found on the company's land at Napanee Mills, and it is claimed
that the composition in certain proportions makes a cement of the best quality. As shown
by analyses the average consists of

Carbonate of lime 64 . 04
Magnesia 1 . 98
Silica 21.57
Lime and alumina 12.21
Carbon dioxide

. 25

100.05

A record of the tensile strength per square inch of Portland cement produced at
these works shows at three days 303 lb., at four days 425 lb., at six days 460 lb., and at
seven days 500 lb. This is for cement containing 22 per cent, moisture. With cement
containing 28 per cent, moisture the breaking strain at eleven days was 510 lb. A sample
broken at 400 days yielded at a strain of 833 lb., and one at 420 days at 865 lb.

Three kilns have been erected for Portland and three for natural rock cement, and
the grinding capacity of the mills is 500 barrels per day.

English Portland Cement Co.'s Works.

A company organized under the title of the English Portland Cement Co. commenced
last year the erection of works at Maribank, in the county of Hastings, and expects to
begin operations some time this year. The material is found in great abundance in the
locality.

North American Chemical Co.'s Works.

The North American Chemical, Mining and Manufacturing Co. was organized at
Owen Sound in 1889 for the manufacture of Portland cement. Its capital is $100,000
of which it is stated that §60,000 has been paid up.

The works are situated on the shore of a lake, known as Shallow lake, in Keppel
township in the county of Grey, occupying lots 6, 7, 8 and part of 9 in the 7th concession.

The area of the location is 596 acres, including several small islands, and about 500 acres
is under water for half the year.

Two streams flow into the lake, and in the dry season they unite near the works on the
northern side, the channel continuing about 300 yards in a farther northwesterly direction
towards the margin of the lake, where the waters disappear with a loud rumblincr noise
through a series of sinkholes in the limestone bottom. Evidence of the suction power
here is seen in the mass of timber and debris which has been drawn around the sinkholes
as well as in the arrangement of the limestone boulders themselves, which take the shape
of an inverted cone. Doubtless this is the source of many of the springs in that section
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of country, as the Niagara limestone is much fissured. The height above the level of

Georgian Bay is here about a hundred feet.

The streams continue to flow the year round, but are highest in the months of April

and May when the lake has an average depth of live feet. In June or the latter part of

May the water begins to fall, and about the first of July the lake bscomes dry over its-

whole bed, showing white masses of marl at many points of its surface ; in December it

begins to fill again.

The bed of the lake is covered with shell marl to depths ranging from one to six feet^

the average being about four feet. Underlying the marl is a bed of clay two feet in

depth, which by experiment has proven to make a strong Portland cement when mixed
with the marl in definite proportions. Below this clay are alternate layers of sand and

clay of a tough, spongy ua<"ure, and in places where excavations have been made the

ground quakes like a bog. The marl and clay used in the manufacture of cement are

taken out during the dry season and carted to the works.

The main building of the works is constructed of rubble stone, 270 feet by 40 feet^

and was erected in 1889.

The wet process was first adopted in the manufacture of cement, the mixture being

burnt in a Ransome cylinder, but it did not prove satisfactory. Operations were also

delayed for some time on account of litigation between the company and the owner of the

location, and when matters were finally settled it was decided to remodel the Vv'orks

according to the English system. For this purpose the manager of the company, Mr.
Butchart, visited England last year and spent some time in examining a number of the

best works there. He secured the service of three experienced men to have direction of

the works, and after his return the improvements were commenced and carried on to

completion by the end of the year.

Kilns have been substituted for the cylinder, a new mixing machine has been

constructed and an engine of 250 h.p. has been put in to drive all the machinery of th&

works except that used in the manufacture of heading and staves for barrels.

The capacity of the works as completed last year is 75 barrels per day, but it is

proposed to increase it during the present year. In the month of September forty men,

were employed by the company, constructing the works and taking out material.

GYPSUM.

Although gypsum is used largely as a fertilizer in districts within easy reach of the

mines—the charge for freight circumscribing it for this purpose to comparatively narrow
limits—its employment as a building material is now gradually extending, so that it may
be properly classified under this head. Large quantities of gypsum are reported by
explorers and officers of the Geological Survey to form the upper beds of the Devonian
system on the Moose river and its tributaries, but these are too far distant for any available

means of communication, even were the demand much larger than it now is or is likely

to be for many years to come. The only workable deposits in the province within reach

of markets occur in the Onondaga formation along the Grand river, and their occurrence

is described as follows by Logan :

The outci'op of this gj^psiferous formation extends from the Niagara river to-

the Saugeen on lake Huron, a distance of about one hundred and fifty miles
;

but the gypsum mines at present known are all found within about thirty-five miles, on
the Grand river, extending from Cayuga to Paris. It is probable however that as the-

country to the northwest of Paris becomes more settled farther discoveries of gypsum
beds w411 be made in that direction. To the southeast of Cayuga the overlying Drift
conceals any beds of gypsum which may be present. All of these deposits seem to be
confined to one stratigraphical position, which is probably about the middle of the-

formation. The gypsum occurs in beds which thin ou*". in such a manner that they
present the form of lenticular masses. These vary in horizontal diameter from a few
yards to a quarter of a mile, and are from three to seven feet in thickness. The strata,

above them are arched and broken, while those beneath present an undisturbed level floor^
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the two coming into contact at the edge of the masses. This peculiar structure gives rise

to mounds on the surface, which ax-e regarded 133^ the inhabitants of the region as indica-
tions of the presence of beds of gypsum below.*

Grand River Plaster Go's Mines and Wobks.

The mines and works of the Grand River Plaster Company are on Iocs 2 and 3

in Hufi's tract in the township of North Cayuga, four miles southeast of Cayuga village,

near the junction of Naughton creek with the Grand river. Two mines have been worked
on this property, but one was shut down twenty-five years ago.

The mine on the more northerly lot opens near the bank of the creek and an adit has

been driven a distance of about three hundred yards to a shaft sunk through the Drift and
overlying limestone to the bed of gypsum, a dejjth of thirty feet. Four side drifts have

also been extended to lengths ranging from fifty to a hundred yards, and from these the

gypsum is now being mined.

A tramroad is laid down on the main adit and its branches, along which the rock is

drawn out by a mule, and as the height of the roof is only four and a half feet, mule and
workmen are bound to carry their heads low. The track is level, or nearly so, from the

shaft to the mouth of the adit, and about a ton of rock is taken out with each carload.

The quality of the rock is variable, being in places nearly clean white gypsum and
in others the gypsum occurs as nodules of different sizes in the limes Done.

In former years twenty men were employed at the mines and works and thirteen

cottages have been erected on the property for the accommodation of workmen, but
during the past year only two miners were employed. A mill for grinding plaster of

Paris was erected about twelve years ago, and works for the manufacture of calcined

plaster four years ago.

Teasdale's Mine.

On lots 1 of the Huff tract and 4 of the Jones tract, in the township of Oayuga, Mr.
Thomas Teasdale began opening a mine two years ago and has driven in an adit a
length of eighty yards. The work however is much hindered since the raising of the

dam on the Grand river at Dunnville, the waters at some seasons of the year rising to

the level of the mine and flooding it.

The depth of the gypsum bed is four feet, and the upper portion of it is of flue

quality, being a pure white color and free from limestone. The drift clay generally rests

upon the gypsum where openings have been made, but in places a thin bed of shale

intervenes.

Two shafts have been sunk on this property about thirty rods from the mouth of

the mine, one twenty-five and the other seven years ago, and the bed of gypsum was
struck at a depth of forty feet.

Mr. Teasdale says his father, who was a practical miner, cama from Englaad in 1842
or 1843 to open the mines on the Grand River Company's property. The product of this

quarry is sold to the Alabastine Company of Paris.

Adamant Manufacturing Go's Mine.

The Adamant Manufacturing Company has its headquarters at Syracuse in th ; state

of New York, but it has branch establishments in Toronto and in several cities of the

United States. Its mine is locat^sd on lot 2 of the Jones tract on the River road in

North Cayuga, and his an area of 65 acres. It was opened in 1875 by the Ute A. W.
Thomson and four years afterwards was acquired by Gill, Allan &, Brown o'c Paris, who
in September, 1890, disposed of it to the present company.

A working shaft through clay with a descent of one foot in ten reaches the limestone

cap rock at a perpeiidicular depth of 45 feet from the surface. This bed is five feet in

* Geology of Canada, p. 762.
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thickness, and is of sufficient strength to support the weight of overlying clay where the

opening does not exceed six feet in width.

The gypsum bed ranges from three to six feet in thickness, the average being about

four feet, and it rests on limestone of extreme hardness.

The working shaft has been driven through the gypsum a total length of two
hundred yards fiom its mouth, and near the extreme end it intersects a ventilating and

draining shaft at a depth of fifty feet from the surface.

Five side drifts have been opened, one of ten, one of twenty, one of twenty-five, one

of fifty and one of a hundred yards, which have been worked laterally in places to widths

of 25 or 30 feet. The capping is at first supported by timber and afterwards with rubble

stone from the mine securely built in.

The bed of gypsum runs parallel with the surface, and the foreman claims to have

no difficulty in determining the boundaries of the field from the contour of the surface.

The bottom of the mine is near the level of the Grand river, four hundred yards

away, and when the water in the river rises the mine is threatened with inundation.

Last spring, during floodtime, the water poured in between the cap rock and the gypsum
bed, and the two pumps were tested to their fullest capacity to keep it under control.

The pumps are driven by wind power.

The upper portion of the bed is a nearly pure white gypsum, but the lower contains

a large percentage of limestone and is not suitable for the best classes of work unless

carefully selected.

A mill to grind plaster was built on the location soon after the mine was opened

and was run until 1879, when the output of the mine intended for plaster was shipped to

Paris and ground there.

ADAMANT WALL PLASTER.

In May, 1891, calcining works were started, the product of which is shipped to the

Adamant mills in Toronto. These mills are at 100 Esplanade street east, having been

established in October, 1889, in connection with the company of the same name in

Syracuse. Seven grades of adamant are manufactured here, the material being used

instead of lime to plaster walls. It is a prepared mortar, put up in bags ready for use

at any season of the year, and when water is added it is put on with a trowel in the

ordinary way. It is mixed by machinery, so as to secure uniformity in the proportion

of ingredients, and the manufacturers claim that four hours after application it is as hard

as marble.

The product of the mills last year was 15,000 bags, three-quarters of which consisted

of 140 lb. bags for the first coat of plaster and one-quarter of 90 lb. bags for finishing.

The value of the output was $10,000.

Maetin dale's Mines and Works.

Gypsum mines were worked more than fifty years ago on the right bank of the Grand
river below the village of York, in the township of Oneida. The only one now worked

is owned by Thomas Martindale, but there were three others lower down the river.

A plaster mill in connection with one of these was erected by a Mr. Cook in 1838.

In 1846 or 1847 Thomas Martindale the elder opened a mine on his farm half a

mile below the village of York, on the opposite side of the river, and three or four years

later a saw mill in the village was converted into a plaster mill which is being run now as

the property of Thomas Martindale the younger. It has a capacity of fifteen tons per day

if the water is high, but when the river is low it grinds only four or five tons per day.

The miller states that he came to the locality in 1840, and Cook's mines and the first

plaster mill were in operation then.

The Martindale mine is on the property of Frederick Martindale, but is worked by
Lis brother Thomas. The rock is mined by the contract system, and under favorable

112



55 Victoria. Sessional Papers (No. 88). A. 1892

circumstances one man can take out seven or eight tons per day. Tiie works extend
under five fields of the farm.

The gypsum is carted to the mill wher-e it is ground in the raw state and shipped
to warehouses in Caledonia, Brantford and other neighboring towns and sold to farmers
as land plaster.

The Caledoxia Mine.

The Caledonia mine is situated on lot 1-3 in the fifth concession of Oneida, and is th-^

pi-operty of Mr. X. Garland of Toronto. Gypsutn was discovered here by Mr. Joseph
Brown, the former owner of the lot, while sinking a well for water, and about twenty
years ago he sold it to ^Ir. Garland. Two acres was added from the lot on the opposite
side of the highway and an opening was made where the ground slopes northward towards
Mackenzie creek.

A shaft was driven southwestward under lot 13 and the mine was worked for
fourteen years ; but owing to the carelessness of the miners it filled in with soft clay for
a length of thirty or forty yards, to remove which would cost more than to open
a new mine.

A new shaft was accordingly commenced in June, 1837, about thirty rods south of
the fifth concession 'road, the grade of which was one foot in nine through clay. The
gypsum bed was struck at the end of eighty-six yards and the bottom of the' bed at
ninety-six yards, fifty-seven feet in perpendicular distance from the surfa3#.

The cap rock is a soft limestone two to fifteen inches in thickness, and the deoth of
the gypsum bed ranges from four and a half to six feet.

.-Vt first the working in the gypsum was driven southward about twenty-five yards,
the rock being mined laterally a width of three to ten yards, and about 1,000 tons taken
out. This is near to the southerly limit of the property, and the timber supports havin"
been taken out the overlying rock and earth cracked and sunk from the surface.

A side drift has been carried northwestward thirty-five yards with an average width
of ten yards and about 2,500 tons of gypsum taken out. An escape and air shaft has
been sunk from the surface to the main drift, 52 feet.

A tramroad is laid down the inclined shaft, and over it a horse draws out about one
ton per load ; the height is 5 feet 9 inches to the timbering, and the width 4 feet.

The mine is worked eight months in the yeat' with four men under the contract
system, who raise about six tons of assorted gypsum per day. i

From the mine the gypsum is carted three miles to Caledonia, where it is ^round
into land plaster. This mill has been idle during the pist year owing to a break in the dam
across Grand river, but a new one is being erected in connection with a steam flourin'^

mill at the railway station.

The area of Garland's gypsum field is computed to be six acres, but a well put down
to a depth of sixty-two feet on an adjoining farm to the west shows the existence of a
bed six feet in depth there.

A L A B A S T I X E C O M P A X Y OF P A R I S.

The Alabastine Company of Paris was organised in 1885 with a capital of .850,000,

of which 828,000 has been paid in. Its place of business is the old mill where land
plaster has been ground for nearly seventy yeirs, the gj'psum having been supplied
principally from the mines on the west bank of the Grand river, about a mile belmv
the town of Paris, on the farms of Messrs. Miller and Martin, but the company has.

acquired the mining right *

* Tiif^ Hist >ry of th^ County of Brant gives som? account of the eirly history of sryoiim miaia^ aad
the minufacture of land plaster at Paris. Henry Capron, who f^mnded the town of Paris, w« barn in
Vermont in 1796, cam'! to CanaHa in 1822 and j(jinel Joseph Van .Vorinan in the minufasture of pig' iron
.'oin bo^ ore in the c maty of N'orfolk. It w?,s ha'-d work, but Capron mide money, s >ld o it his intere-it
a the iron furnace May 7, 1828, and visiting the Forks of the Grand river in 1S2J h-^ b lujht 1,033 acres of
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The manufacture of alabastine was commenced in 1885 and plastico in 1889,

under an American patent. Both materials are used in the finishing of walls, the

former for tinting and the latter for tinting, stippling and heavy relief work Both also

go through the same process of manufactuie, but differ in the component materials for

the production of relief work.

After the plaster is calcined it is run through a pair of patent French buhr

stones where it is ground by attrition and mixed with colors, sizing, and (if intended

for plastico) with the necessary ingrei-lients to produce a relief effect. All parts are

fed mechanically, so that exact proportions are always attained. Afterwards the

compound goes through a screw mixer and is then ready for boxing.

The quantity of alabastine manufactured in a year is 75 to 100 tons, and the

market for it extends from St. John, JN'.B., to Vancouver, B.O.

Plastico is only beginning to be known, but .it appears likely to grow in demand
where artistic finish finds favor. The chief difficulty experienced with its introduction,

the manufacture! b say, is in the procuring of workmen with the requisite taste and
skill ; but as the American patentee bought out the works of the company in

November of last year it is not unlikely that this drawback will be overcome.

land there from William Holmes. This included nearlj' all of the present site of Paris. In the same year
he hired a Mr. Cushman, a wheelwright, to build a mill with two run of .stones, one for grain and the other

for plaster. This mill stood on the river Mith, a little way from the junction of that rivt-r with the Grand.
One Charles Conkliu was employed as manager, and at the end of 1830 he rented the mill from Capron and
threw himself into the bu>iness with great energy and success, mining and grinding gypsum, making
brick, etc. " The first mill for manufacturing gypsum was built in 1S23 by William Holmes. From him
it passed into the hands of Thomas V\'. Coleman. It is now worked by Gill, Allan & Co. of Paris " (p. 473).

Mr. Gill has been employed in the works for twenty-nine years.
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NATURAL GAS.

Natural gas is not a mineral of recent discovery. Its existence has been known for

thousands of jears in the old -world, and in the new its discovery gees back at least as far

as the earliest exploitations for salt in Pennsylvania and Virginia. But the extent and
number of gas helds on this continent have become known for the most part in connec-

tion with the borings for petroleum, a mineral with which gas is now known to be inti-

mately associated. It is more than thirty years since the tirst petroleum wells were bored

in Pennsylvania, but although gas was obtained in many of them its value as an article

of fuel only began to be recognized about ten years ago. During those ten years many
wells have been put down in Pennsylvania solely for gas, the relations of the mineral to

geological formations and conditions have been carefully studied, and as a result of the

information gained in this way exploratory work has been undertaken in many other parts

of America with varying success. Here in Ontario we have two fields whose limits are

known in part, both on the north shore of lake Erie, but separated from each other by a

distance of 1.50 miles. Excepting wood and petroleum it is the only natural fuel we
possess—unless peat can be so claimed,—and as it is pretty generally recognized that the

supply admits of being exhausted, no matter how plentiful it may seem to be, the question

of eccnomizing it and getting the best service out of it for our own uses is deserving of

the most careful consideration.

THE ESSEX COUNTY GAS FIELD.

The Essex county gas field in Ontario owes its development to the discovery of gas

about three vears earlier in Hancock county in the state of Ohio. The preliminary

leport upon Petroleum and Natural Gas in Ohio by Prof. Edward Orton in 1886, in

which was demonstrated the relations of the occurence of these products to the Cincin-

nati arch, had the effect of inducing an exploiation of that portion of Essex which was
known to be traversed by the same arch. This fold or anticlinal extends from Alabama
through the states of Tennessee, Kentucky, Indiana and Ohio, under lake Erie and the west-

ern counties of Ontario and Mauitoulin island, to the northern shore of lake Huron, and
perhaps far beyond. In a paper on the Petroleum Field of Ontario read before the

Royal vSociety of Canada in May, 1887, Dr. Robert Bell states that the anticlinal theory

in connection with the accumulation of gas and petroleum was mentioned to him by Sir

AVilliam Logan in 1860, who was then in the habit of comparing the filling of a soda
water bottle with gas and water with the process which he believed went on under the

impervious strata of an anticlinal ; but Dr. Bell believes that the idea originated with Dr.

Sterry Hunt.

According to this hypothesis gas and oil. following hydrostatic laws, accumulate
at the highest points or the domes alonp: anticlinal folds. All the transverse joints and
fissures and the spaces or channels b<=-tween beds in deep-seated, unaltered, sedimentary
rocks are beli'^ved to be filled with water. The particles of gas and oil as they are gener-
ated or become liberated in bitumeniferous rocks naturally tend ro rise through these
waters, aided perhaps by earth-tremors and earthquake jars and rocks such as are common
in Canada and the northern United States. Downward projections and irregularities in
the forms of the water spaces would arrest the gas and oil till these receptacles became
filled to overflowing. Ultimately the lighter flaids from all points, following upward the
slopes of the strata, would accumulate in largest quantity under the summit of the
dome. The ^as would take the highest place, the oil the next, while the water would be
forced downward to an extent which would counterbalance the elastic force of the gas
and the weieht of the accumulated petroleum. The compressed gas would force back
the oil and water alike from all the upper .spaces. If the crown of such an anticlinal
dome were tapped by a bore-hole from above the gas would of course escape first, followed
by the oil and then by the water. This is what actually takes place in productive oil
re2:ions, and experience in Canada, the United States, Galicia. Baku, Burma, etc., has
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shown that the accumulations of petroleum are connected with anticlinals in the man-
ner just described. The more extensive the anticlinal, as to either breadth or depth, the
greater are the quantities of gas and oil which become collected as the x-esult of what may
be called the larger drainage area. Profitable supnlies of petroleum and gas are therefore

not to be looked for ou anticlinals of small extent.*

The Cincinnati arch has an exposed width of about 130 miles in Kentucky, where it

is supposed to have reached its greatest elevation. At Cincinnati, in southwestern Ohio,

its breadth is about 90 miles, and the rocks of the formation—the Cincinnati group,

which are the equivalent of the Hudson River and Utica shales—are shown by surface

exposures to cover almost the whole area of the basins of the Miami and Little Miami
rivers. Thence northward to lake Erie, between Toledo and Sandusky, it narrows grad-

ually and possesses a northerly as well as an easterly and a westerly dip, so that whereas

in Highland county north of Cincinnati the surface is 500 feet above the level of the lake

it is at the lake shore about 400 feet below. f And as the elevation of the Cincinnati

axis occurred during the period between the Lower and Upper Silurian ages the ditfiaulty

of tracing it on the Ontario side of the lake is obvious. It could only be done, as in

nortliern Ohio, after the records of numerous borings had been obtained. Logan and

Hunt traced it by means of the distribution of the formations to the head of lake Ontario,

running in an east and west line across the peninsula ; but Dr. Bell by careful study has

come to the conclusion that the arch maintains its northward course and runs into

tlie southern extremity of lake Huron.

The trend of its crown varies locally of coitrse, but the geological distribution of the
formations at the surface shows that this axis, coming northward from Kentucky and
passing under the town of Findlay would strike the shore of lake Erie about midway
between Toledo and Port Clinton, but in this vicinity the general wave is divided by a
small synclinal into two subordinate anticlinals. Professor Orton has shown by the result

of borings that the form of the Trenton area in northv>^estern Ohio, as indicated by a horizon-

tal plane at 500 feet below the sea level, would prove that the axis at that depth points

diref*tly towards Toledo. Notwithstanding the difference in the cours-^s of the deeply

seated and surface folds, the inain axis of the anticlinal will intersect the north shore of

lake Erie in the vicinity of Little's point in the county of Essex ; then running about
north-rortheast through Essex, Bothwel! and Lambton, it will reach the southern shore

of lake Huron near Kettle point. It^ general bearing from lake Erie to lake Huron is about
north 30" east, but it appears to curve gently to the southeast of a straight line and to

pass under Petrolea. . . The Cincinnati anticlinal in southwestern Ontario as else-

where is a gentle swell of great breadth, bvit within its general area and especially near
the summit are minor anticlinals sometimes of a sharper form^ running both parallel with
and transverse to its general course.J

Knowledge of the course of the Cincinnati arch across Ontario was in this way

clearly indicated, and it only needed the revelations of Prof. Orton's first report to infuse

the hope that the conditions under which petroleum and natural gas were found at

Findlay in Ohio obtained also along the line of the same arch in Ontario. The following

extract from this report was itself an inspiration :

The Trenton limestone is one of the most widely extended strata of the North Ameii-
can continent. It stretches from the islands north of Hudson bay to Alabama, and from
Quebec to Minnesota. It has thoncands of outcrops within these wide boundaries. It is

known to be bituminous in New York ; in Canada it yields a little oil ; in Kentucky and
Tennessee also it has been credited with oil and gas production ; but it was a geological

*Transactions of the Royal Society of Canada, vol. v. section iv. p. 103.

•t-Geological Survey of Ohio, vol. I. pp. 89-lli. See also Report of 1890, in which Prof. Orfcon describe*

the bearing of the uplift as revealed by recent boringfs. It now appeai-s that instead of pur.suing- a uni-

formly northeast course, as was fom-erly believed, the Cincinnati uplift bears to the northwest into Indiana,

whence there is a northeasterly offshoot back into Ohio tlirough Lima to Findlay which is 20 to 30 miles wide

at its narrowest portion. " The structure at Findlay," Prof. Orton says, " is that of a well-marked mono-

cline descending to the westward, and often at the rate of one foot in eight, for 1,000 to 1,200 feet of hori-

zontal distance. The break can be traced with perfect distinctness to the north of Findlay, passing a little

westward of Van Buren, North Baltimore, Bowling Green, Monclova and Sylvania." (p. 48.) At Find-

lay the uplift bends abruptly and bears due north or a little west of north to the Michigan boundary, which

it reaches near Sylvania. In Sandusky and Ottawa counties there is a two-forked axis of no great force

which extends from the vicinity of Tremont northward to the shore of lake Erie, and this is probably the

one which crosses over into Ontario. Prof. Orton now proposes to abandon the "Cincinnati group " in the

geological nomenclature of Ohio, as a result of discoveries lecently made in the underground geology of

that state, and to revert to the old names of Utica shale and Hudson River group, (p. 15.)

^Transactions of the Royal Society of Canada, vol. v. p. 107.

116



55 Victoria Sessional Papers (No. b8). A. 1892

surprise when it was found to be a a;reat storehouse of fossil power underneath the tlat

country of northern Ohio. It had already been tapped at various points in the state, and
had given no sign of such contents. The drill had reached it at Eaton, at Cincinnati in
numerous wells, at Columbus, and at a few other points, and in none of them had it given
rise to even the suspicion of being heavily charged vrith oil or gas. The discovery of this
new horizon is certainly one of the most remarkable and important discoveries in the
geology of the state. The rock is already yielding many million feet of gas per day. of

enormous value as a source of power- It is also producing l.OTO to 1,500 barrels of oil per
day, and the development is going forward with great rapidity and with all the excite-
ment that everywhere attends such exploitation. At least a half million dollars will have
been spent in drillirg wells in the new field bj* the close of the present year, according to
present indications. Tankage on the large scale and pipe lines are being introduced into
the chief centers of production, and in short all the familiar exreriences in the opening of
a new oil field are going forward here, with a Lower Silurian limestone that lies a thou-
sand feet and more below the surface, and the nearest outcrops of which are 500 miles
distant, as the base of operations. All this is a complete geological surprise. The prac-
tical driller has a maxim to the effect that ''geology never filled a tank." Certainly
geology takes no credit for the discovery of Trenton limestone oil and gas in north-
western Ohio.*

Encouraged by the success of borings for gas and oil on the Cincinnati arch at

Findlay in Hancock county. Ohio, a number of local capitalists in the county of Essex
undertook the task of exploiting that county over the continuation of the arch en the

north shore of lake Erie, and the place chosen for the first test well was in the vicinity

of Kingsville, in the township of South Gosfiekl.

KixGsviLLE Natural Gas and Oil Compaxt.

The Kingsville Natural Gas and Oil Company was incorporated by letters patent

October 3, 1890, the officers being Dr. S. A. King president, J. H. Smart vice-president,

S. T. Copus .secretary and Dr. E. Allworth treasurer. The capital stock is 8^0,000, all

subscribed and one-ninth paid up.

The company was at first known as the Kingsville Citizens Natural Gas Association,

and was formed in the latter part of 1888 to bore for gas and oil. It had its origin in

this way :

The Ontario Natural Gas Company, of which Mr. Ooste of Amherstburg was presi-

dent, had in January, 1888, put down a well on the northwest corner of lot 7 in the

first concession of Gosfield, the property of Mr. Wesley Wigle, and the council of Kings-

ville sought to make terms for the supply of gas. But owing to a dispute which arose

between members of the company, and of legal proceedings which ensued, the president

refused to make any arrangement with the village, although a pipe had been laid along the

surface of the ground to light the streets, which was afterwards taken up. The service

however had given the villagers a demonstration of the value of gas for the purposes of

light and fuel, and the Citizens" Association was one of the results.

In May, 1889, the Association began to bore its No. 1 well near the lake shore, on
the farm of Mr. Angus Wigle, lot 3 in the first concession. No oil or gas was obtained

here, and although the failure was reported in August no further attempt to explore was
made until the summer of 1890.

Meantime negotiations were re-opened with the Ontario Company, but they were

fruitless ; this company had leased every farm in the locality and felt secure in its ability

to dictate terms. But the villagers found a way out.

In the spring of 1890 application was made to the township council for leave to bore

on the public roads, and a lease was granted for this purpose for one year at the rental of

81, renewable for a term of four years at a rate of -S-dO per well. The location selected for

the first boring (being No. 2 well of the Kingsville Co.) is at the crossing of the Wigle
sideroad and the second concession line, seventy yards northwest of the Ontario Company's
well, and embracing an area 110 feet long by 30 wide.

President Coste offered a vigorous opposition to this movement, and besides moving

*Preliminary Report upon Petroleum and Inflammable Ga.«, bv Professor Edward Orton. State Geol-
ogist, 1886, p. 30.
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for an injunction to restrain the Association from proceeding to sink the well he took steps
to quash the bylaw of the council under which the lease had been issued. Work was
interrupted for two months until the injunction was dissolved by Justice Street, who held
that gas was a mineral and therefore that the council was authorized by statute to lease

the highway for mining purposes. This judgment was appealed, but in November, 1891,
it was affirmed by the full court.*

Boring was resumed alter judgment had been given by Justice Street, and about the
first of August, 1890, gas was struck at a depth of 1,02.5 feet in what is believed to be
Clinton limestone. Gas was found in small quantity at 800 feet, as well as at frequent
intervals lower down. On approaching the main reservoir it was observed to rise with a
gradually increasing volume from 1,015 feet until boring ceased, and the Adw became so

strong as to eject water, oil and pieces of rock. The well was then allowed to flow for

twelve hours with the object of testing the permanency of the supply.

The flow was found satisfactory and continues to be so, the so-called rock pressure being
nearly 500 lb. An exhibition of the well's capacity is occasionally given to visitors, when a

stand pipe is opened and the gas allowed to escape at its full volume. On such occasions

the roar is so loud as to be distinctly heard in the village two and a half miles distant,

and when the gas is lighted the fl ime shoots fifty or sixty feet into the air.

In beginning to bore a well a pipe eight inches in diameter is driven through the
drift to the rock. This pipe is made of wrought iron with a steel shoe fitted on the lower
end, and is put together in sections of twenty feet in length connected by screws ; as each

section is driven to the ground level another is screwed on, and so continued until the

rock is reached. Boulders are often met with, but they are either broken or force<l

out of the way. The core of the drive pipe is spudded, watered and lifted with a sani

pump, and on getting to the rock an 8-inch drill continues the boring to a depth of

about six hundred feet when it is cased with .5|-inch casing to shut oS" water from the

section of the well below. In this No. 2 well a strong vein of mineral water was struck

at a depth of about three hundred feet—strongly sulphurous, but cleir, spirkling and
palatable. It is an artesian supply and flows out in an unintermittent stream between
the drive pipe and casing. But for the latter it would run into the bore and destroy the

value of the well as a gas producer.

When a well is bored and blown oflf a 3-inch iron tube is inserted in tli3 casing to

within about fifteen feet of the bottom, to the lowest section of which is attached a packer

to prevent the escape of gas except through the tube. The packer here used is the Dresser,

one segment of which is I'ubber and is distended by springs which hold it firmly in place.

The insertion of the tube is attended with much difficulty as the men are often overcome

by the gas, only to get relief when they are dragged out into pure air. Bat once the tube

is placed and securely packed the gas rises freely through it to the service pipe, whence it

is delivered to consumers after the pressure has been reduced by a system of regulators.

After the completion of the well in 1890 a 3-inch service pipe was laid to the eastern

limits of the village, where the regulating statioa was coastruoted. The pressure of gas

in the pipe is 470 lb., an estimate of its daily capacity being 9,000,000 cubic feet, and if

there was not an eS'rictive way of reducing and controlling it so as to obtain a steidy flow

at low pressure it is obvious that the gas could not be used for domestic purposes at all

with safety. But by means of regulators the high pressure at which the gas escapes

from the well is brought easily under control. These are two in number, each consisting

of a double valve acted upon by the pressure of gas on a diaphragm that raises and lowers

a weighted lever to close or open the valves according to the force of the pressure. In its

passage through the first regulator the gas is reduced to a pressure of 50 lb., and in the

second to 2 or 3 lb., as may be desired.

To insure the free action of the regulators it was found necessary to keep the gas at

a temperature above freezing point, but the first chamber constructed for this purpose at

Kingsville was destroyed by the heating flame igniting the gas in the pipe. In the new
one the pipe passes to the regulators through an outside brick pit, and is enclosed in a sec-

*19 Ontario Reports p. 591, and 18 Ontario Appeal Reports p. 626.
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tion of 8-inch drive pipe, the latter being heated by a gas flame which plays upon it and
so maintains the required temperature of gas in the inner pipe. From this pit there is a

current of hot air flowing to the regulating station and serves to keep it moderately warm,
which is necessary for the free play of the parts of the regulators. An auxiliary pipe is

provided in case of accident to the regulatoi's, but it is connected with the main pipe at

the west end of the village so as to provide for steady circulation. The supply pipe from

the regulator house is four inches in diameter, and each consumer has his own regulator to

govern pressure within certain limits, or in case of accident.

Besides Kingsville to the west, the village of Ruthven to the east takes gas from this

well for light and fuel ; and so cheap and satisfactory is the supply that about nine-tenths

of the dwellings, factories and places of business in both villages are patrons of it.

Well No. 3 was put down on the northeast corner of lot 4 in the first concession,

about three-quarters of a mile west of Xo. 2. Work was commenced in October, 1890,

and finished in January, 1891. The total depth reached was 1,114 feet, at which a strong

vein of salt water was struck. At 700 feet a small flow of gas was obtained.

The Company's Xo. 4 well is located on the northwest corner of lot 7 in the first

concession, about two hundred yards from the Ontario Company's well. Boring was
commenced in the summer of 1891 and at first proceeded rapidh', the rock being reached

at 116| feet. The followiug particulars have been furnished by Mr. Copus, secretax-y of

the company, under date of February 2nd, 1892.

The work proceeded slowly far a time. This was due in the first place to the tools
which were required having been missent from the American side ; in the second place to

the number of crevices which were struck at a depth of 400 feet in the rock, which gave
the drillers much trouble, one being reported nine and another fourteen feet across ; and
in the third place to the mistake of trying to case the well before a sound casing rock was
reached, the pipe having to be draAvn out four or five different times. After the casing had
been set properly the tools went down very rapidlj-. until in the month of December the
well came in with a very fair flow of gas.

The total depth of the hole i'; 1,063^ feet. The gas was struck at 1.U30 feet, bit we
went down in the hope that the flow might be increased. In this well we came across
what has not been discovered in this field before ; after passing through the gas rock we
ran into pure chalk. This has not so far as I know been discovered in any of the other
wells in this field. *

At one time it looked as if the well would come in Avith oil, for there was a good show-
ing, but it did no: materialize.

When the well Avas capped and anchored it showed 400 lb. rock pressure, but the
volume only shows an output of 2,231,000 cubic feet per day according to the scale of com-
putation usecl on the American side.

I think we have everj- reason to congratulate ourselves so far on our works. During
the past cold snap it has proved to our customers what a blessing gas is for domestic use.
Of course the cold weather entails more vigilance en the part of the superintendent and
men employed, for if anA'thing should happen the line or regulating stations with the
themometer below zero it wottld be a serious time with the householder who had no wood.

As you know, we are supplying the village of Ruthven, a small place four miles east
of us, and since you. were here the line has been extended to the west, until at present we
have upwards of ten miles of pipe line, with five reducing stations. The pipe lines vary
from one to four inches. Our main high pressure line to Kingsville is three inches to the
reducing station- After leaving the station the main low pressure line is four inches, from
which different sized lines branch.

In the village of Ruthven Ave carry from one-and-a-half to two pounds pressure. In
Kingsville Ave can-y from two to th'-ee pounds.

We haA-e about 850 cook-stoves attached. 175 heating stOA^es, 25 house furnaces, besides
open grates, lights, etc. Then in addition to this we supply eas to the woollen mill, grist
mill, sash and door factories, tarning factory, grain elevator, the MettaAvas summer resort,

fruit drying establishment, the churches, halls, lodge rooms and many other places. It

also furnishes the fuel for burning lime, the stone for which is brought here from Pelee
island.

Since the plant has been running we have not had to close down once for repairs or any
other cause. This a pretty good showing when we see that such large companies as the
one in Detroit and many others frequently haA-e to turn the gas off from customers from
one cause or other.

* A sample of this rock which was sent to me by Mr. Copus has been identified by Prof. Coleman of
the School of Practical Scicence as magnesian limestone.
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In the month of October la&t the price of gas to consumers was increased 20 per

cent, for all uses except indoor lights, and the following rates are now charged under
contract

:

To private houses.—Cook stove Xc. 5 mixer, SI. .50 per month for whole year : heating
stove SI.50 and furnace .'?2.40 per month of seven months : open grates wliere furnace is
used 75c., and if furnace not used S1..50 per month of seven months.

To hotels.—Furnace No. 5 mixer, S3 and No. 7 S3. 60 per month of seven months, and
for cooking range .32.40 per month of twelve months

To stores, oliices. etc.—Heaters Xo. 5 mixer, SI. 80 per month of seven months.
For indoor lights the rates are 16c. per month for one light, 14c. each for two. r2c. each

for three and 10c. each for four or more.

Special jates are given to manufactureis, but although the fuel is cheap and abundant
it does not appear to have yet brought any new or important industry into the locality.

The gas is wastefully used by consumers, the opinion seemingly prevailing that the

store is inexhaustible. Street lamps are in some cases allowed to burn all day, perhaps
because it is thought by the authoi'ities to cost less to let the gas burn day and night than
to turn it oif in the morning and on in the evening. A number of the lamps are flambeau
lights, whose flare at night when seen at a distance recalls the oldtime sight of burning
log-heaps in the settler's clearing. The experience of gas-producing districts in the neigh-

bouring state of Ohio, where like wastefulness was the rule a few years ago, might have
taught the citizens of Kingsville a lesson in the economic use of natural gas. It is an
•excellent fuel, btit the supply has limits in the richest fields, and in Gosfield the producing
area as far as proved is very circumscribed.

Borings at Marshb'ield.

Several other wells have been boied in the Kingsville field, btit gas has not been struck

in any of them. In the township of South Colchester two deep wells were put down at

^Nfarshfield station by Hiram Walker of Walkerville. One sunk in February, 1890, to

a depth of 1,040 feet, struck oil which was pumped for several Aveeks last year and yielded

six barrels per day. Another well about fifty rods farther east was sunk to a depth of

1,330 feet and went through thirty-five feet of rock salt. Three wells were bored to sup-

ply water to flood a cranberry farm, one of which is a deep well on the north side of ths

farm. The other two wells are on the south side and water was struck in them at 160 feet,

80 feet in the rock ; the water, which is impregnated with sulphur, flows in a strong and
steady stream through a 4|^-inch pipe when the tap is opened.

THE GAS FIELD OF FIXDLAY, OHIO.

Having in view the collection of some facts on the economic uses of natural gas, I

visited the town of Findlay, in Ohio, in the month of September. This town is 45 mile:}

south of Toledo, on a plain 785 feet above the level of the sea and 212 feet above lake

Erie. The underlying rock is limestone of the Niagara series, which is covered with Drift

to a depth of ten or fifteen feet.

As far back as 18.36 gas was found in the locality by a farmer who was digging a

well for water. This strike was made at a depth of ten feet, and like experiences soon
followed in other wells, but especially within the village limits of Findlay whenever the

limestone floor of the country was reached, and where explosions frequently occurred in

wells, sewers and other excavations by reason of the accumulation of gas. Gas was also

noticed to escape constantly from springs flowing out of the limestone in the valleys of

streams, and so general was it that considerable difiiculty was found in getting a satisfactory

supply of drinking water, owing to the presence of sulphureted hydrogen in the gas,

" There have always," says Prof. Orton, " been surface indications here of pronounced
character, the most conspicuous of which are the sulphureted water of wells and springs,

the escape of gas from springs and rock crevices, and its presence in numerous excavations

that were carried down to the limestone rock."* And he adds that while the presence of

* Eighth Annual Report of the U.S. Geological Survey, 1886-7, p. 523.
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gas was universally known, it was likewise universally deplored as a nuisance that must
be endured because it could not be abated.

Oi e of the villagers who dug a well with the usual result in 1838 resolved to turn

the gas to some account, and used it to heat his house. He arranged an inverted sugar

kettle in the well in such a way as to collect the gas, which was then conveyed through a

wooden pipe to the sitting-room, where it was burned in an old gun barrel adapted to' the

purpose, and the fire thus lighted has been continued practically ever since. But of

course those wells were all surface wells, and they yielded only a small supply.

The first person who is known to have recog:nised the larger possible value of Findlay
gas, and to have set about devising schemes for developing and utilising it on any con-
siderable scale, is Dr. Charles Oesterlin, an old and highly respected physician of the
town. As earlj^ as 1862 Dr. Oesterlin made repeated eilorts to interest his fellow-citizens
in some means for accumulating the escaping gas in quantity enough to light the village
streets at night. He experimented upon the gas springs, and gatliered all the facts as to
the presence of gas in the Avells and other excavations in the neighborhood. There was no
one however to second his sagacious plans, and nothing came from this discussion.*

In 1882 and 1883 the Pennsylvania gushers in the vicinity of Pittsburgh aroused an
interest in many parts of Ohio where surface indications seemed to give promise of

successful explorations, and many of the ventures turned out failures. Especially was
this the case wherever borings were made in shale. A company organised in Findlay

began to drill in September, 1884. The Drift was only eight feet in depth, and was fol-

lowed by a series of nearly continuous solid limestone beds to a depth of 250 feet. The
drill then entered a series of shales about 8-50 ftet thick, and in boring through them gas

was found at several horizons. About the middle of November the shale gave way to a

solid and highly crystalline limestone rock at a depth of 1,092 feet, and this proved to be

a reservoir of high-pressure gas. " As soon as the drill penetrated its surface," Prof.

Orton says, " gas in large volume was set free, and the flow was increased for the next

ten or twelve feet of'descent. The gas was lighted, and its blaze at night illuminated a

circle of country 20 miles in diameter. The Pioneer well was successful. A new horizon

of gas and oil not dreamed of heretofore was brought to light, and Findlay became the

centre and inspiration of a development of fossil power scarcely, if at all, inferior in value

to the great petroleum reservoirs of western Pennsylvania and New York." Yet the

volume of gas from this well was only 250,000 or 300,000 cubic feet per day. Many
others have been bored since, some of which have yielded gas and some oil, and from a

few the output has been enormous. And what surprised the geologists as much as any-

thing else was the fact that both gas and oil were found in the Trenton limestone.

The City Gas Works.

The Findlay Natural Gas Department is a branch of the city corporation, and
the drilling and working of wells and the supply of gas to citizens for fuel and light is

•under its control. The first company, organised to bore the Pioneer well, sold out in a

year to the Findlay Gas, Light and Coke Co., which put down sixteen wells, all within

the corporation limits. In 1887 the second company sold to the city corporation, under
which the work of development has been greatly extended. Forty additional wells have
been put down in the corporation field and thirty-six outside, but all of them in the county
of Hancock. Yet although so many wells have been drilled by the city, and many by the

Standard Oil Trust and other companies, the gas area of the territory is not clearly

defined, saving in this particular, that Main street divides the oil and gas territories,

gas being got east of this street and oil west of it.

Every new well is a "wildcat " well, f It often happens indeed that wells bored in

the close neighborhood of each other give very different results. For instance, a well

1,170 feet deep at Stewartsville, 3J miles northeast of the court house, yielded 17,000,-

* Eighth Annual Report of the U. S. Gedlogical Survey, p. 523.
fThe term " wildcat " is better understood in Oliio than in Ontario, and was originally applied to the

banking system which devastated the Ohio states fro-n 1837 to 1860, under which banks were enabled to
issue large amounts of notes while possessing little or no capital. As now understood a wildcat scheme is

.any wild, reckles«, haphazard venture ; and applied to boring for gas or oil it is a business of " going it

blind." Ore reve r km ws what a \\ ell m&y bring forth ; it may turn out to be a gusher, or only a dry hole.
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000 cubic feet per day. The farmers of the locality organised a company of their own
and sunk' a well to a depth of 1,200 feet, only thirty feet from the city well, and ^ot
nothing. But after torpedoing it a flow of 3,000,000 cubic feet per day was obtained,
and having been put down to sell, it stood a year unused, when it was found to be charged
with salt water and unproductive. The shattering of the rock by the shot had also the
effect of reducing the capacity of the corporation well from 17,000,000 to 3,000,000 feet

per da_y.

The producing territory controlled by the city occupies an area of several thousand
acres, and 110 miles of pipes have been laid, including the field lines. The latter are six

and eight-inch pipes, but it is proposed to lay down twelve-inch pipes instead, so as to

reduce the friction. This is found to be necessary as the pressure of the gas is continually

diminishing, it having fallen from 400 lb. to a varying pressure of 200 to 300 lb. Forty
wells have a daily capacity of 120,000,000 cubic feet, but the quantity consumed does not
exceed 40,000,000 feet. A complete high pressure line surrounds the town, and the gas

is delivered through low pressure regulators to fourteen supply lines at a pressure of 8 oz.

per square inch. If the mains were larger this pressure might be reduced to 4 oz. with-

out impairing the efficiency of the supply, as with the higher pressure a quantity of the
gas escapes without being consumed. But even with a pressure of 8 oz. private regula-

tors are not required, for the pressure does not vary.

Among the industries which get their supply of fuel and light from the city wells are

fourteen glass factories, employing about 200 hands each, two rolling mills, eight machine
shops and foundries, seven boiler works, fifteen planing mills and wood-working factories,

besides the water works, electric light works, brick yards, quarries, limekilns, and cooking
and heating stoves for almost every citizen.

As evidence of the growth of Findlay since the discovery of natural gas, it need
only be said that its population grew from 4,500 in 1880 to 18,000 in 1890, and that a
large number of new and substantial industries were established during the decade.

United States Glass Co.

The United States Glass Co., which is one of fourteen similar establishments, sank a
well of its own at the outset of its career five years ago. The rock pressure at first was
440 lb., and its daily capacity was 6,000,000 feet. Islow its capacity is only 1,000,000
feet per day, and the pressure is reduced to 150 lb. The daily consumption is about 600,-

000 feet. Other wells in the vicinity of this company's well are also falling off steadily.

Findlay Rolling Mills Co.

The Findlay Rolling Mills Co. formerly carried on its business in the eastern part of

Ohio, but was induced to remove to Findlay shortly after the discovery of natural gas

there. Gas was supplied to the works at the rate of $200 per month, which, as compared
with the company's former payment for fuel, was practically a free grant. But in the

course of time the rate was increased to $1,460 per month, and the company then under-

took to procure its own supply. This was done by boring seven wells about two years ago
at a cost of $1,000 each, whose aggregate capacity is 15,000,000 feet per day, and pressure

and supply do not appear to have fallen off since they were opened. There is no way of

determining the daily consumption of the works, the only limit being the quantity

required. There are nineteen puddling furnaces and one steel furnace whose daily

product is fifty tons of muck iron and ten tons of steel. Four heating furnaces are

required for the rolling mills and in forging iron which is manufactured into chains ; the

output of the latter is ten tons per day, and gas is the only fuel used except in heat-

ing the iron for two-inch cables. A plant of the same capacity would consume $30,000
worth of coal fuel in a year.

The Standard Oil Trust.

The Standard Oil Trust , working under the name of the Northwestern Oo., waa
early in the Findlay field as a producer, and it has secured a territory which embraces,

several townships. For this land it pays a rent ranging from 50j. to $20 p3r acre ; but.
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where it coulJ buy outright in good localities it has preferred doing so at prices ranging

from 850 to 8150 per acre. This company supplies outside places only, and it has pipe

lines laid to Tiffin, Fostoria, Toledo and Detroit, the last named city 105 miles distant.

ri R I F T G A S I X K £ X T c r X T y

.

In many parts of Kent county natural gas has been found in tha deep glacial Drift

during the last thirty yeai's, but more particularly along the base and on both sides of the

high ridge which extends in a southwesterly direction through the townships of Orford,

Howard and Harwich, and reaches the shore of lake Erie in the latter township about
three miles west of Blenheim. Numerous borings were made in this district daring the

period of oil excitement at Bothwell, and although no petroleum was discovered at any
point along or near the ridge several wells gave surprising yields of gas from the sand
beds of the Drift. It is not at all likely that the gas had its origin in these beds, and no
portion of the Drift below them is likely to have yielded it, assuming that gas is a product

of organic matter, for as far as observations have been made there are no signs of animal
or vegetable life having subsisted in the region during the deposition of the lower beds.

The probability is that here as well as in Ohio the gas escaped from some of the older

formations and was stored in the sandbeds of the Drift, which are usually overlaid with
beds of hardpan or clay. Natural gas is found in greater or less quantity in all forma-

tions of the i'Silurian and Devonian series, where the nature of the rock allows it to

accumulate ; but unless the overlying rocks are close and compact the gis may have
escaped into the atmosphei'e as fast as it was generated, or whenever earthquake or other

disturbances have produced openings for its escape. The existence of surface gas is not
therefore a sure sign that a large body of it may be found somewhere in the oLler forma-

tions ; it is an evidence rather that vents have occurred by means of which the reservoir

has been tapped and wasted. Yet at Findlay, in Ohio, this was not found to be the case,

and there is a possibility that at some point in the county of Kent a store of natural gas

exists in the deep underlying limestones. This also is to be borne in mind, that there are

more " dry-holes '" than producing wells in the Findlay field, whereas within the area of a

hundred square miles in Kent over which surface shows have been obtained only one
deep boiing has been made.

B O R I X O S IN O B ! O R D .

After the dispute which occurred between the officers and directors of the Ontario

Natural Gas Co., and which resulted in the closing down of that company's well at Kings-
ville, the Messrs. Walker were led to undertake prospecting work in the eastern part of

Kent, in the vicinity of the Bothwell oil field. Mr. J. A. McKellar, agent of the Traders'

Bank at Bidgetown, took an active part in this enterprise, and through his exertions a

large number of farms were leased in the townships of Orford, Howard and Harwich.
Two deep wells were bored in 1890.

DEEP WELLS NEAR THE THAMES RIVER.

The first of these wells was put down on the southeast corner of lot 10 in the eleventh

concession of Orford, 2^^ miles south of the river Thames. An 8-inch pipe was driven 160
feet to the rock. At 585 feet fresh water was struck and sulphur water at 630 feet.

When a depth of 915 feet was reached a 5|-inch casing was put down to shut off the
water, but a second flow of sulphur water was met with at 1,000 feet which rose in the pipe

100 feet, and at this point the drilling was discontinued. Following is the record as

given by Mr. McKellar :

Tl
Soil, quicksand and gravel feet
Broken limestone, gray
^Yhite shale or slate

Limestone, gray
Fossil limestone, pink
Fine sandstone, white
Fine sandstone, gray
Fossil limestone, pink to graj'

Fine sandstone, yellow
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170 feet yields an abuadant supply of water whea pumped by wiudmill power. The
water is of a slight milky color at first and is seen to be full of gas bubbles, but clears

very quickly when exposed to the air.

Borings i x Howard.

On the farm of Duncan Campbell, lot 6 on the sixth concession of Howard, and
about two miles north of the ridge, a well was put down in 1889. At 72 feet water and
gas were struck, and water, sand and stones were thrown up to a height of 30 or -10 feet.

This continued for sixty hours, during which the smell of gas in the vicinity was sicken-

ing. A pipe was then inserted in the well when the flow of water and mud was renewed
and lasted for a day. The water subsided for a time, but the roar of the escaping gas

was maintained for five or .six weeks. It is now a 11 )wing well, but the water is dis-

colored and unlit for use. Gas bubbles up intermittently, being s^.rongest when an east

wind prevails.

Four wells were Vjored some thirty years ago on the farm of David Harail, lot 14 on
the west townline of Howard, all of which have yielded gas. One is 6-30 feet deep, at

which a rock was encountered so hard that the drill could make no headway upon it. It

is now a flowing well and yields a little gas. A second was bored 30 ie^x to the north-

east of the first, and water and gas were struck in it at 70 feet ; the gas still flows .strongly

when the wind is in a particular direction. A third well a hundred yards to the south-

west struck a flow of gas at 70 feet, the last 30 feet of which was bored with a three-insh

auger. It was afterwards tilled up, but the gas continued to rise through the earth and
for three years it was used lor cooking parposes, when it is supposed the ground became
packed so hard that it ceased to escape. The fourth well was put down at a hotel about
a hundred yards north of the third, having been dug 20 feet and bored with an auger a
further depth of 50 feet. The well-digger was smothered by the flow of gas, and two other
men nearly lost their lives in the vain effort to rescue him. Water, stones and mud were
thrown up to a height of -10 or 50 feet, and this exhibition continued for a week, when it

is supposed the bore became tilled. It is found here that a hardpan six to eighteen inches

in thickne.ss overlies the gas sand, under which is a bed of soft putty-like clay five or six,

feet in thickness : but in .some cases the gas is found in quicksanJ under the claj..

Almost all the wells in this neighborhood give indications of the presence of gas.

B o K I N G s IN Harwich.

On the Harwich side of the townline a peculiar deposit is found which is locally

known by the names of " Indian soap" and " gum bed." It occurs over a small area in

sandy soil, is of a black color and foul odour anl is found in irregular seaais and packets
in the Drift. A boring hiS been mdde oa this spot since the time of my visit, and Mi-.

McKellar informs me that at a depth of 50 feet a flow of gas has haen struck stronger
than that of any other well in the district. When lighted at night the flame rose -10 feet

into the air, and the illumination was observed at a distance of ten miles. The deposit

referred to is on the i'arm of Allen Sutherland.

In May, 1890, William Mead of lot 16 in the eighth concession bored a wA\ on his

farm for water. At a depth of 60 feet gas was found and water at 75 feet, bat the
boring was continited through the sand to the rock at 120 feet. A 3.^inch iron pip J

was put down to the rock, but it soon choke ' with the fine sa,ud. The gas escaped o it-

side of the pipe and mide an excavation at the surface four feet in depth and as uiiny in

diameter. The pipe was then taken out and a section 60 feet in length was p'lt do»vn
instead, the lower end of it reaching to the sand bed. The roar of the escaping gas coul 1

be heard at the distance of a mile, and the pressure now does not show anv apparen:
diminution. In July, 1890, Mr. Mead connected the well with his house and has since
been using the gas for fuel and liglit. Several other wells have been bored in the same
neighborhood, but gas has only been struck in two of them.

A well was bored on the gravel road six miles north of Blenheim twelve or fifteen

years ago, at the Vestor house. A flow of gas was struck which exploded while a mai,
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was in the act of lighting his pipe, and the hotel was burnt. Two wells were bored in

the same locality last year (1891), but no sign of gas was discovered in them.*

GAS FUEL FOR B U R N I N (; LIME.

Samuel L. Hartford is carrying on the business of lime-making in the Shrewsbury
town plot south of Blenheim, where for the last three years he has been burning Pelee

island limestone in a kiln of sixty barrels daily capacity. Until September of last year

he used wood fuel, burning four cords per day, which cost delivered SI. 50 per cord. Gas
having a few months previously been discovered on Mr. William Muckle's farm in the

same neighborhood, Hartford gave a contract for a well to be drilled on his premises.

Work was commenced September 5th, and on September 7th gas was struck at the rock,

at the depth of 107 feet. The drilling was continued in shale to 11-1 feet, when a two-

inch pipe was inserted and connection was made with the kiln. The new fuel was found

to answer the purpose quite as well as the old, and it saved the lime burner .?6 per day.f

GAS SPRINGS IN LAKE ERIE.

Gas springs in the lake are a novelty. Two of them are found opposite the farm of

Mr. James Glaus, lot 4 in the fourth concession west of Communication road. " For

twenty years," ^Mr. Glaus said, " I have known of a spring of gas in lake Erie opposite

my house, forty rods from the shore and in twenty feet of water. It bubbles up there

continually, seed-time and harvest, making a commotion in the water eight or ten feet

in diameter I should think. At different times we have gathered the gas there, but once

in particular in the spring of this year (1891) when the boys went out and held a tub

over the spring until it was filled. Then the tub was towed into the shore and when a

plug was taken out of the bottom a match was applied and the gas buri\t with a

yellow flame for fifteen minutes. There is a smaller spring in four feet of water fifteen

or twenty feet from the shore. There in the winter time it may be seen coming through

a crack in the ice, and we have often lighted it." These facts are some evidence of the

permanency of the supply of natural gas in the region. Mr. Glaus went on to say that he

had put down no well on his farm, as he takes water from the lake, but two wells hau been

bored on an adjoining farm about a hundred yards apart to the depth of 12G feet, and a

strong flow of gas was found in each. No use is made of the gas as the owner does not

live on the farm.;

A DEEP WELL AT BLENHEIJl.

In the summer of 1889 a company was organised at Blenheim to explore for gas,

with a capital of $2,500 subscribed, subject to calls. A contract was made with a party

from Findlay, Ghio, to drill a well to a depth of 1,200 feet for -SI, 500, and to a further

depth of 300 feet if desired at $1.50 per foot, the contractors to put down an 8-inch

*These are the wells put down to furnish a water supply for the town of Chatham, and which are

referred to on p. 57.

fDr. Samson of Blenheim, to whnnn I am indebted for valuable assistance in procuring information in

this district, informs me that several other wells have since beeti obtained in Harwich. A very good one
has been bored about a mile west of Hartford's, and another near Weldon station on the Canada Southern
Rail w ay. The last mentioned yields gas from a bed of dry sand, at a depth of 60 feet.

+"tn parts of Ontario, where I ha\e studied the occurrence of petroleum, I have repeatedly noticed in

association with it a laige quantity of inflammable gas ; and far to the east of that we find this gas as low
down as the horizon of the Trenton limestone. I can mention three or four cases near Montreal where it

is produced. That gas has been since the days of the old French colonists an object of interest and attrac-

tion. It has been gathered and med ocoasionally Jor illuminating purposes, rather as a curiosity than other-

wise. There is a discbarge of the gas also in the St. Lawrence. A considerable amount is constantly dis-

charged in that river, keeping the waters in ebullition. There is another place on the north side of the St.

Lawrence, at St. Leon, and another on the Ottawa, where the gas is discharged. These three cases in

which the gas rises through the Trenton limestone, and other cases where it comes from the shales immedi-
ately overlying, are illustrations of the wide distribution of this natural gas and of it'* low geological

horizon."—Dr. Sterry Hunt, Trans. Am. Inst. M.E. vol.xiii. p. 782. Heferring to the occurrence of Drift-gas

reservoirs in the district between Montreal and Quebec Mr. C. A. Ashburner of the Pennsylvania Geologi-

cal Survey says :
" It might be well to state that nowhere in America has Drift-gas been found in quantitif's

which could be profitably drilled for and utilized, except in some sections of Illinois ; and even there the

quantity of gas is so limited that it can only be profitably utilized for domestic illumination and heating

in the immediate vicinity of the wells."—Trans. Am. Inst. M, £. vol. xviii. p. 293.
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drive pipe to the rock and 5|-inch casing to shut ofi water ; but in the event of salt

water being reached at a lower depth the company would furnish the inner casing. The
location chosen was on the crown of the ridge at the west end of the village, where the bed
rock was found at 205 feet. After passing through ten or twelve feet of gravel the Drift

was found to consist of a tough clay, and under it various beds of shale, limestone and sand-

stone were passed through to a depth of 1,200 feet. A light flow of gas was struck at 300
feet, which burnt with a red flame. At 625 feet a vein of mineral water was tapped
which rose in the well to within 100 feet of the surface. The drillers also professed to

have struck salt water at about 1,100 feet, and claimed that by the terms of the contract

the company should supply the casing to shut it off. A dispute arose, and soon afterwards

the tools were lost in the well and the work was abandoned by the contractors. This I

believe is the only deep boring hitherto made on or near the Kent ridge.

Experiences of Well-Boeees.

Peter Fleming lives on lot 16 of the west townline range in Howard, and is by occupa-
tion a fawner and well-digger. During the past two years he has been pretty constantly

employed in putting down wells for water. He has bored about a hundred in Howard
north of the ridge, chiefly on the fourth, fifth, sixth and severxth concessions, thirteen of

which have yielded gas. In Harwich he has bored ten wells, four of which have produced
gas. Water and gas he says are struck at depths ranging usually from 48 to 63 feet ; but
the nearer the ridge is approached the deeper the well, and the same observation applies

in the direction of the Orford line—the one nearest that line having a depth of 86 feet.

In every case but one gas and water were found above the hardpan. The Drift is mostly
blue clay containing grit until a bed of putty-like clay about four feet in thickness is

reached, below which is a bed of sand or gravel in which the water and gas are found.

The volume of gas varies in the wells ; in some a blue puff is observed when the contain-

ing bed is reached, and when the water comes the flow of gas ceases. In others a volume
of water, sand and mud is thrown up to a h.eight of perhaps 100 feet, varying according
to the pressure. At the well on the farm of Duncan Campbell lumps of clay were ejected

nearly a foot in diameter, and one stone more than six inches diameter ; it was a smooth
limestone boulder. The tools, weighing 1,300 lb., were thrown from the bottom of this

well to the surface. The gas flowed from Thursday at 1 p.m. to Sunday at 1 a.m. In
other wells the flow lasts from one to three days, and in a few cases the gurgling noise of

the escaping gas appears to be permanent. As long as the gas continues to rise the water
is of a milky color, but cattle are fond of it. The gas burns with a pale red flame and
has a disagreeable odor.

Mr. T. C. Leper is also by occupation a well-digger and a large number of wells have been
bored by him for water in the counties of Kent, Elgin and Middlesex. Two wells were
drilled on the townline between Harwich and Raleigh, a mile north of the village of

Buckhorn, on the north side of the ridge. Gas of 20 lb. pressure was obtained at 160 feet

in a bed of course gravel under hardpan, and after shutting it off water was got at 175
feet. At William Muckle's farm, i^ miles south of Blenheim and within a mile of Ron-
deau, gas was struck about the first of May at 114 feet, the pressure of which was found
to be 47 lb. as measured by a steam gauge. At Hartford's lime kiln in the same vicinity,

to which reference has already been made, gas was found at tho same depth, but the pres-

sure was not measured. At the fair ground in Blenheim water was found at 196 feet,

with only a small show of gas At John Gordon's, in the Guild's settlement, a pocket of
gas was tapped which blew out in a week. At Guild's school house three holes were bored
before water was obtained, the deepest of which was 172 feet. One bored to 135 feet

yielded gas, but the pressure was very light. At Ransome's school house on the Com-
munication road a well 135 feet deep yielded artesian water and gas. The greatest depth
attained on the south side of the ridge was on the farm of Mr. James English on the Communi-
cation road, where a well was bored to 170 feet, 42 feet in rock. Gas and water were found
in this Ijoring and the water rises within eight feet of the surface. On the sixteenth
concession of Rileigh, on the north side of the ridge, water was found under hard pan at a
depth of 200 feet. The best show of gas in this district is found in wells drilled in the
vicinity of Rondeau harbor. Mr. Leper has bored for water at London and St. Thomas,
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the greatest depth of which is 130 feet, but no show of gas has been obtained. Three
wells bored at the village of Union, south of St. Thomas, to a depth of 70 feet, yield

a steady flow of water.

THE H A L D I M A N D AND W E L L A X D FIELD.

The largest area of gas-producing territory yet explored in Ontario is in the counties

of Haldiniand and Welland. It extends from the Grand river at Cayuga to the village

of Bertie near the Niagara, a distance of about 42 miles. The producing belt ranges

from one to two miles in breadth, and lies nearly parallel with lake Erie ; but, as in all

other fields, a great deal of uncertainty attends the enterprise of boring for gas. Some of

the wells prove to be " jiushers," and others only " dry holes." The gas is

found about 200 feet nearer the surface than in the Essex field or at Findlay in Ohio,

and generally in the Medina sandstone. But although the supply is abundant no large

quantities are consumed in the field ; the bulk of the gas is piped to Buffalo, where it is

used as fuel. There is however some likelihood of glass works being established at or

near Port Colborne this year.

The Port Colborne District.

Natural gas has been known to exist in the vicinity of Port Colborne for a quarter

of a century. Surface indications have been found there and at various other localities,

especially in Welland county, but until the discovery and utilization of gas in Pennsylvania

and Ohio no one seems to have heeded either the surface signs or the results obtained by

deep borings. In 1886 exploration work began, but it was not until 1889 that capitali&tii

were encouraged to invest on a large scale.

THE JEFFERSON STEELE WELL.

In 1866 a well was bored for oil on the farm of Mr. .letFerson Steele, (lot 31 in the-

first concession of Humberstoue) a mile west of the railway station, and gas and mineral

water were struck at various depths ; but at that time •miueral gas was not appreciated

for either fuel or light, and the discovery created interest onlj' as a cariosity. The tools

were lost in the bottom of the well, and as the water was thrown up with great force the

work of sinking for oil was abandoned.

Mr. Steele informed me that sulphur gas was met with at a depth of -120 feet, and

at between 600 and 700 feet a vein of water was struck the pressure ot which was so

great as to throw a column above the top of the derrick, i5 feet high. The water con-

tinued to flow in this way for two weeks, so that boring had to be suspended ;
but at the

end of that time it subsided and became irregular, spouting forth four, five or six times a

day. The drillers were enabled to resume work however, as a gush of water was always

preceded by a warning gurgle, and they sank the well to a depth of 820 (some say 84:0)

feet when the tools were lost.

The intermittent flow has kept on to the present time, but with no regularity.

Occasionally the pressure is very strong. A pipe of 1^-inch diameter which had been

put down to a depth of 500 feet and weighted with a heavy beam of timber was in the

winter of 1890-1 forced up four or five feet and a column of water was thrown 40 feet

into the air.

Three years ago Mr. Steele piped the well for the purpose of supplying his own house

and the houses of several neighbors with fuel, and in the summer of 1890 the line waa
extended to the camp of summer cottages at Solid Comfort on the lake shore. But during

the winter the supply fell off, and although the 1| inch pipe was replaced by a |-inch one

the use of gas was discontinued in the suuimer of 1891, resulting it seems likely from the

drain upon the rock reservoir by the opening of numerous other wells in the district.

That the chief supply was from the lower formation was proven by inserting the pipa

below the vein of sulphur gas and packing it so as to shut off the latter. The gas was

separated from the w^ater by means of tanks into which the water flowed, and was thence:

conveyed to the service pipe ; but the whole contrivance was of a pioneer character.
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The water is now allowed to escape frotn the |-inch pipe, but the flow is unsteady-

—

at times ceasing entirely for two or three seconds, and again pouring out at the full

volume of the pipe. When a match is applied the gas burns with a nice flame : but the

gas is as inconstant as the water, and seemingly the cue is in no way dependent on the

other. For four or five seconds a light may be applied to the moufch of the pipe and no
gas is consumed, and then the gas igaites and burns for sotue time whether the pipe is

flowing its full capacity of water or none at all. The water is said to possess medicinal

qualities, and to be especially valuable in kidney diseases.

THE POKT COLBORNE GAS LIGHT AND FUEL COMPANY.
The first company to boie for natural gas in Canada was the Port Col borne Gas

Light and Fuel Co., and was organised by Mr. Cornelius O'Neal of Port Colborne in

1885. There were ten shareholders, and they expended about $6,000 in sinking a deep

well in the village, about 400 yards west of the Welland canal.

The total depth of the boring was 1,500 feet, the last 700 feet of which was in red

shale. At 1,230 feet the tools were lost, and to recover them cost 61,000.

Gas in small quantity was struck between 40 and 50 feet and sulphur gas at 432
feet. At 455 feet salt water was met with, which spouted up to a height of 50 feet in

the air. The well was then cased in an imperfect way and the boring continued.

At 763 feet, Mr. O'Neal says, a hard rock was struck which at a depth of 25 feet

yielded a good flow of gas. This burned with a 6foot flame from a 2-inch pipe, and
although the water interfered with the supply there was suflSoient to furnish the customs

house, the railway station and a number of other places in the village until the Port

Colborne Co. piped the Humberstone district three years afterwards and put in a service

for the village.

The well had a capacity of 7,000 cubic feet per day by tank Lieasure, and when the

gas is allowed to accumulate it still flows at good pressure for half an hour.

OTHER WELLS IN PORT COLBORNE.

A second well was bored in Port Oolborne in 1886, in rear of Noble's drug store, by
Mr. Samuel Hopkins. At 773 feet a light flow of gas was struck, but the water had
not been properly shut off and boring was discontinued.

In the same year Matthew Richardson put down a well on his o*vn lot on the eass

side of the canal, a quarter of a mile due east of the O'Neal company's well, to a depth of

770 feet. A small flow of gas was obtained in the red Medina sandstone at 763 feet. At
first the yield was about 16,000 cubic feet per day, but it is not so great now.

In 1890 Mr. Henry Cronmiller drilled a well on the Charles Steele farm just weet
of the village to a depth of 800 feet, but only a light flow of gas was obtained.*

* In the proceedings of the Canadian Institute, vol. xxiv. pp. 338-9, John C. M'Rae of Port Colborne
furnishes the following record of the geological formation at that village as shown by drilling for natural
gas : Commencing at a spot 12 feet above lake Erie level, the following strata were penetrated by the drill—

I
1 to 12 feet Drift.

Corniferoiis -
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TUK HUMBERSTONE DISTRICT.

The village of Huraberstone is on the Welland canal a mile north of Port Colborne.

Here a number of wells have been bored, and where gas has been found the flow is much
oreater and the pressure stronger than at Port Colborne.

NEARS WELL.

Tn the summer of 1890 Edward B. Near drilled a well in the west end of fche village

which was completed on the 2nd of July.

Limestone crops out at the surface in this locality and has a total depth of nearly

700 feet. Fresh water was cased otfat 285 leet. Between 508 and 556 feet salt water was

found and this was casfd off at 640 feet. At 683 feet the Clinton formation was reached

and ten feet of that rock yielded g^s. Red Medina sandstone according to the record of

the borin» occurred from 713 to 760 feet, followed by ten feet of slate or shale
;
gas sand

from 770 to 780, slate from 780 to 815, white Medina from 815 to 822, and thence to

847 feet red shale.

The greatest flow was obtained at 683 feet, and at first the daily yield was computed

at 500,000 cubic feet, with a pressure of 375 lb.

Service pipes were put in during the month of August, and 90 houses were supplied

with gas for lit^ht and fuel during the first winter. Netf & Son's foundry also use it for

fuel and the Ontario Silver Co's. plating works take 1,000 feet per day ; but the latter

company procures its chief supply from the Natural Gas Co. and holds the Near well as a

reserve.

The rate for cooking stoves is ^1 2 a year, for heaters $1.50 per month for six months,

and for a light 15 cents per month.

In October of 1891 there were 105 houses supplied by this well, and the pressure

at that time with the maximum of consumption was 300 lb. It is delivered to consumers

at a pressure reduced to 6 oz.

THE MORNINGSTAR WELL.

On the east side of the canal, fifty yards above the bridge, a well was bored in

February, 1891, known as the Morningstar.

A flow of fresh water was found in the rock at a depth of 30 feet and salt water at

about 400 but the well was drilled to 613 feet before it was cased. Gas was found in a

bed of so-called sandstone at 666 feet, and a light flow in the white Medina at 798 feet.

The total depth of the well is 830 feet, and the total cost was $2,300. It is now

sealed.

(
730 to 750 feet Red shale, soft at first but gradually becoming

I harder.

Medina i 750 to 780 "
.

Red sandstone, mottled.

780 to 833 " Sandstone, red and white.

1833 tol, 500 " Soft red shale, with bands of gray and green.

The Coriiiferous limestone here ha.s a dip of 15 feet to the mile, and at Fredonia, New York state, 40

miles south of Port Colborne, it is not found until the drill has penetrated over 900 feet, so that further

south a stri'Uger dip prevails. The Niagara limestone outcrops 17^ miles north of Port Colborne, and, I

am informed, has a dip of about 50 feet to the mile. Aecordingly, we should find it at a depth of 875 feet,

but we did r!ot, as we hiid the Medina from 833 feet di.wn to 1,500. Allowing that the dip is too great, it

should be found between six and seven hundred feet ; but so far I have been unable to find limestone which

could be definitely assigned to the Niagara, and it was not until the second well was drilled that I obtained

any limestone characteristic of the Clinton, to which Mr. E. Orton, state geologist of Ohio, to whom I am
indebtedfor examining a series of sauii)]es, assigns the limestone found at 700 to 720 feet. At first not

findint^ any limes-tone characteristic of the Niagara or Clinton, I thought that the whole stratum from the

lower Helderberg to 1,500 feet was the Salina, and that the red shale was the lower part, but the findiog of

Clinton limestone shows that this was an error. Permanent water was found at 26 feet. Salt water at

452 tett. A fair flow of gas at 454 feet with a strong odor of sulphureted hydrogon. At 7*J4^ feet the

present supply was found which is almost odorless. The well was drilled to 1,50J feet, but there was no

increase in the quantity of gas. The accurate flow of the well has not been estimated, but on its being

closed for seven hours the hydraulic gauge registered 275 pounds, and was still going up. The gas is used

both for light and fuel and gives satisfaction.
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On George Zimmerman's farm two miles east of Humberstone, a. well was bored by a
syndicate where a small flow of gas has been obtained. It is not used.

PORT COLBORNE MUTUAL NATURAL GAS CO.

The Mutual Natural Gas Co. of Port Golborne was organised in March, 1891, with
an authorised capital of $20,000, of which $14,000 has been subscribed and paid up.

The object of this company is to supply fuel for domestic and manufacturing purposes
in the villages of Port Golborne and Humberstone, but all efforts to bring in manufac-
turers have so far failed.

The company has bored two wells and leased one in the township of Humberstone,
northwest of the village of Port Golborne.

The first one is in the northeast corner of lot 29 in the first concession, and was put down
to a depth of 831 feet, iinishirg in the Medina shale. A small flow of gas was got at 685
feet, which is computed at 100,000 cubic feet per day.

The second well is northwest of the first, on lot 29 of the second concession, and was
bored to a depth of 705 feet at a cost of $1.70 per foot exclusive of casing pipe. Water
was cased off at 630 feet, and gas was struck in fine sand at 690 feet, the bed continuing
to yield dovvn to the bottom of the well. The pressure is 365 lb. and the yield per day
is estimated at 1,500,000 to 2,000,000 cubic feet.

The third well, which is a leased property, is on the west side of Humberstone village

and is known as the Hopkins well, its capacity is 500,000 feet per day.

Every street and alley-way of Port Golborne have been piped by the company, making
about seven miles of service pipes, and the number of consumers in the village is about
200. It also supplies the Ontario Silver Go's, works at Humberstone.

The rates are $1 per month for cooking stoves, $1.50 for heaters, 18c. per month for
ordinary tips, 25c. for medium, and 50c. for large lamps.

ONTARIO SILVER PLATING CO.

The Ontario Silver Plating Oo. began business at Thorold ten years ago, but in
December, 1890, the plant was removed to Humberstone, the inducement being an offer

by the Mutual Gas Co. to furnish free gas for fuel for a term of ten years.

A 75 h. p. boiler supplies steam to drive the machinery and heat the building, and
gas is the only fuel used for generating the steam. Gas is also used for annealing, and
the estimated daily consumption is 50,000 cubic feet in winter and 25,000 to 30,000 in
summer. This is equivalent to two tons of soft coal per day.

The Wainfleet District.

In 1869 Mr. John Reeb purchased 20 acres of lot 6 in the first concession of Wain-
fleet, on the line of the Grand Trunk Railway three miles west of Port Golborne, and
began to manufacture lime.

Until February, 1890, the fuel used at these works consisted of a mixture of coal and
wood, which cost about $4,000 a year.

In November, 1889, Mr. Reeb began to bore on the property for gas, and the well
was finished in February of the following year at a depth of 85 4 feet. Sulphur gas was
found at 456 feet which yielded enough to run one kiln, and pockets of gas were struck
all the way down to the white Medina sandstone at 823 feet. The greatest flow was
obtained at 685 feet, in Glinton limestone.

The capacity of the well has not been measured, but it is sufficient to furnish fuel
for two kilns with a producing capacity of 720 bushels of lime per day, and for three
boilers which drive a hoisting engine, drills, pump, etc., besides light and fuel for six
dwelling houses ; and the well pressure with all tires running is 230 lb.

With wood and coal fuel 75 bushels of lime per kiln were drawn three times in the
day of 24 hours, whereas with gas fuel 90 bushels per kiln are drawn four times in the
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day. The daily production has therefore been increased by 270 bushels, and this advan-

tage is secured at an expenditure of $1,900 for drilling, casing and completing the well.

But in computing the economy effected with the use of gas fuel account has also to

be taken of the labor of handling wood and coal, which is now dispensed with ; so that

while the eflSciency of the works has been increased by 80,000 bushels a year the cost of

labor and fuel has been reduced by not less than $4,500.

As an offset to this economy however there is the increased duty on lime under the

McKinley tariff, for almost all the lima produced at these kilns is shipped to Buffdo.

Before that tariff went into operation the duty on a carload of lime was $4 ;
now it is SI.*),

Following is the record of this well as furnished by the contractor, Mr. S. E.

Humphrey :

Drift ,....

C )rniferous limestone
Lower H^lderberg limestone, fair cement rock

" " cement rock and shale . .

Impure limestone with shale and gypsum (Onondaga).
Niiigara limestone
Niagara shale
Clinton limestone and shale

Mottled jNI^-dina stone
Shalj' Medina sandstone
White Medina sandstone
Medina shale

Thickness
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experience of those parties who had bored at Port Oolborne and its vicinity, and
selected as the location of the company's first well lot 35 in the third concession of Bertie,

about seven miles east of Port Colborne. The territory since explored by borings has au
area of twenty-eight square miles, being four miles in breadth from north to south and
seven miles in length from east to west. No. 1 well is midway between the north and
south and a little east of the centre of the east and west limits. Its record as given by
Mr. Ooste is as follows :

Thickness. Depth.
Soil and Drift feet 3 3
Corniferous limestone 77 80
Onondaga limestone and shale, with gypsum 345 425
Guelph and Niaeara limestone 225 650
Niagara black shales 55 705
Clinton limestone, white and gray 30 735
Medina sandstone and shale 115 850

For 80 feet in the Medina formation the drill passed through red, followed by 15 or

20 feet of dark shale. Below this came 15 or 20 feet of white sandstone, in which at a

depth of 846 feet the gas was struck.

In other wells deeper borings have been made into the Medina shale, but no gas has
been found in it. In some wells gas has been found in the Clinton formation, but in all

of them the greatest flow proceeds from the Medina sandstone.

Diilling operations were carried on by the company steadily in 1889, and five wells

-were finished before the end of that year. In 1890 the work continued, and by the first

of October, 1891, eighteen wells had been drilled and six others were in progress. Three
of the completed wells have however been abandoned, although a small quantity of gas

was found in each of them.

In one locality a show of petroleum has been found in the Medina sandstone, the

following account of which has been given to me by Mr. Eugene Coste under date of 30th
December, 1891 :

In answer to your enquiry of December the 24th I would say that the report is correct
about the discovery of petroleum in one of our wells north and west of Sherkston, on lot

10 in the third concession of Humberstone. Thin is our well No. 20, which we completed
on the 24rh of October last. The oil was struck in it nt the depth of 770 feet, in the Medina
sandstone. It is a beautiful light oil of 44 Beaume ; its color is light green and amber,
like the best Pennsylvania oils, and there is no sulphur in it, the smell being quite sweet.
We have since struck another oil well (our No. 28) 1..500 feet west and north from the first,

on lot il of the same concession. The quality of the oil from this second well is just the
same as from the first.

Fres-h water in large quantity is found in all the wells from a few feet in the rock

to about 335 feet, but the depth varies a little in each well. A very strong magnesian
salt water is met with at 550 feet, but by sinking a 5|-inch casing to 600 feet the water
is shut oil. In some wells the Drift consists of 50 or 60 feet of clay, which is bored, and
an 8 inch drive pipe is put down to the rock. The dip of the formations, as shown by the

lecoids of the wells, is found to be uniformly about 30 feet per mile to the south.

Small quantities of the gas yielded by the wells of this company are supplied to con-

sumers in the locality, and at the village of Victoria on the Niagara river, but the great

bulk of it is delivered through pipe lines to the Buftalo Natural Gas Fuel Co. This com-
pany was organised in 1886, and it has a pipe line 90 miles long from the Bethlehem

without the consent of the party of the first part, and that all pipes will belaid under grourd at a sufKcient
depth unless a special consent is obtained from the party of the first part, and so as not to interfere with
cultivation.

In the event of any damage done to the crop or other produce on the land hereby demised by the party
of th(=, second part, it is further agreed that the party of the first part shall be compensated therefor at the
rate of 825 per acre for each acre of crop or other produce so destroyi-d.

Failure on the part of the party of the second part to comply with the conditions or to pay the cash
considerations herein mentioned, either to the party of the first part in person or to his credit at the Imperial
Bank at Port Colborne, will render this lease null and void and not binding on either party.

It is further agreed between the parties to this agreement that all couditions between the parties hereto
shall extend to their heirs, administrators, executors and assigns.

In witness whereof the said parties have hereunto set their hands and seals the day and year first above
written.
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field in Pennsylvania to thn city of BuSalo. Bat ONving to low pressure in that district,

which has gradually beea falling, the company turned its attention to the Ontario field,

and a contract was made with the Provincial Natural Gas and Fuel Co. und^r which pipe
connection was mude with Buffalo in January, 1891, and now this is the chief source of that

city's supply of natural gas. The Buffalo company charges consumers 25 cents per 1,000
cubic feet as indicated by house meters ; and under the contract terras the Provincial Co.

receives 50 i)er cent, of the rates, which has enabled it (o pay one quarterly dividend of 6
per cent, on its capital stock of §600,000—and a portion of its capital is water.

An 8-inch delivery pipe has been laid down from the side-road between lots 8 and
9 of Humberstone along the road allowance between the first and second concessions to a
point near the townline between Humberstone and Bertie. Thence it has been laid north-

esust in Bertie to the Bowen road, and east along that road to the Niagara river. Branch
lines of 2 to 6 inch pipes collect the gas from the several wells of the company to the main
pipe. These pipes are wrought iron of tested strength, and large sizes are laid a foot

under ground ; but pipes of 2 to 3 inches diameter are laid on the surface when alongside

fences or elsewhere out of the way, as the flow of gas is affected only in a slight degree

by conditions of heat or cold.

Drip tanks are placed near each well to receive sand or moisture which may be forced

up ; but the gas contains no tar or other foreign material, and if thers are no leaks the

gas flows freely in all kinds of weather.

The rock pressure varies in the wells, ranging from 500 to 550 lb., while the yield

ranges from 300,000 to 12,500,000 cubic feet per day of 24 hours. The average of fifteen

wells supplying the main pipe line is 2,500,000 cubic feet per day as measured in the open
air, but it must be much less at the point of consumption, owing to the effect of friction.

At Victoria the gas is delivered to consumers under a pressure of 4 to 5 oz.

The expansion of natural gas under pressure produces intense cold, and experiments
made at Victoria station by S. P. Stiker of Buffalo showed that mercury was reduced to
40° below zero C. With an alcohol thermometer the temperature was reduced to 80'^

below zero F.

Carroll Bros. Limekilns .\n-ii Gas Wells.

Carroll Bros, of Buffalo have been carrying on operations on the lake shore in

Humberstone for six years, burning lime and quarrying limestone and sand for the Baffilo

market. The dunes which rise here to the height of fifty feet above the lake, and which
extend for many miles along the north shore of the lake west from the Niagara river, fur-

nish an inexhaustible supply of sand of excellent quality for building and road-making
purposes. In the construction of asphalt and stone pavemeats large quantities are used

in Buffalo, the bulk of which is furnished by the Carroll Bros So that operations might
be carried on at all seasons a 1^ mile railway was built four yetrs ago from the Grand
Trunk station at Sherkston to the lake shore, pas.sing alongside the limekilns, and
additional tracks have been laid down at the foot of the dunes along the beach for a dis-

tance of 2 J miles. Extensive docks have also been built where vessels miy be loaded

with sand, lime and limestone during the season of navigation. About forty cords of

limestone are shipped per day to Buffalo, where it is used in chemical works and for flux

at the iron furnaces. The firm employs seventy-five men at their several works in the

summt^r months, and their average for the year is fifty.

The limekilns and quarries are on lot 4 in the first concession of Humberstone, and
have been worked for many years. When Carroll Bros, acquired the property they erected

a new kiln with a capacity of 75 barrels (10 tons) per day. To produce this quantity of

lime required a consumption of eight cords of wood, at a cost of S2 per cord.

In March, 1890, a well was bored near the kiln for gas, which yielded about 2,000,000
cubic feet per dav. The firm had no assurance of striking gas here, as the first well bored

by them was a failure, although located within a hundred yards of one sunk by the Pro-

vincial Co. which yielded 5,000,000 feet per day. But their second well only repeated

for them the experience of many others, and while a large volume was wasted at first

—
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the well having been given free vent for six or seven days at a time—the pressure is still

500 lb. as against 560 lb. w^hen first opened.

Four other producing wells have been drilled on this property, and in August of 1891

the firm united with the Erie County Gas Co. of Buffalo for further development of the-

territory and the supply of gas to that city. Three additional wells have been put down
since, two of which are productive, and a pipe line has been laid down to convey gas to

Buffalo.

Carroll Bros, have also erected a second limekiln with a capacity of 125 barrels per

day, which has been in operation since the beginning of September. The gas used for fuel

is reduced to a pressure of 3 oz. through two regulators, and is mixed with air in the fur-

nace. With this cheap fuel they af-e enabled to sell lime in the Buffalo market at 80

cents per barrel, although the duty has been increased under the new tariff from 4 to 1

5

cents per barrel.

B K R T I E N A T C R .\ L G A S COMPANY.

The Bertie Natural Gas Company was organised February 21, 1891, with a capital

of S2,000, afterwards increased to $8,000, and with headquarters at the village of Ridge-

way, on the Buffalo and Goderich line of the Grand Trunk Railway. B. M. Disher is

president, H. N. Hibbard managing director, and A. H. Kilman secretary-treasurer. A
contract to drill for gas on a lot selected in the village was let in March to Carmody Bros.

Work was commenced April 15, and the well was finished June 8. Following is the

record of boring

:

Th
Flinty limestone feet

Shale and gypsum
Hard shale
Shaly rock
Slate and gypsum
Slate and shale
Linoestone
Silicions limestone, salt water
Hard limestone
Slate
Clint n limestone
Shale
Red Medina sandstone
Sandstone, salt water
Light colored sandstone
Dark shale
White Medina sandstone
Red shale

Water was struck at 100 feet, and was met with at intervals to 250 feet, and it wag
shut off with a 5|-inch casing at a depth of 660 feet. A bed of rock salt it is said was
met with near the bottom of the boring.

The first gas was found in Clinton limestone at 725 feet; the second in red Medina sand-

stone at 785 feet ; but the best flow was obtained at the level of 840 to 850 feet in the

white Medina. A 3-inch pipe has been put down to the bottom of the well, through

which the gas from the second and third horizons is delivered to the service pipe. The
gas from the Clinton limestone is delivered separately through the casing pipe.

Gas was supplied to cottages at Crystal Beach, east of Point Abino, during the

summer, and on the £7th September it began to be supplied to village consumers, the

number of applicants being sixty, and the rate $25 a year for a cooking stove, heater and
two jets. The receipts of the company to the end of the year were $479.57.

The rock pressure is estimated at 500 lb., but it is reduced by two Fulton & Chapman
regulators to 5 oz. at the consuming point.

Niagara Falls Gas Fuel and Light Co.

The Niagara Falls Natural Gas Fuel and Light Co. was organised under an Ontario
charter in the spring of 1889 with an authorised capital of 830,000, whereof 88,000 was
subscribed. A well was bored the same year on the farm of Mr. L. McLashan, on the
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west side of Drumraondville, to a depth of 1,080 feet. A small quantity of sulphur gas
was found at a depth of 202 feet and boring was discontinued in red shale.

A second well was drilled on J. G. Cadham's farm, three-quarters of a mile south of the

village, to a depth of 1,260 or 1,280 feet. Gas was got in white Medina sandstone at 300 feet,

but the bed was only two feet in thickness and the yield was light. The well was cased

off at that depth, but nothing was found below it—not even wacer.

In the spring of 1891 the operations of the company were renewed in the township
of Humberstone, it having been linancially strengthened in the meantime and the stock
increased to $50,000. Leases were obtained on 500 acres in the southern part of the
township.

The first well was drilled on the Barass farm in the first concession, just west of

Carroll Bros.' limekilns. Its total depth is 917 feet, and gas was found in a bed of

sandstone 21 feet thick at a depth of 860 feet. The yield of gas was not measured, but
it was estimated to be 1,000,000 cubic feet per day ; the rock pressure was 590 lb.

The company's second well is on David Michell's farm east of Sherkston, on the
first concession of Humberstone, and was finished on the 3rd of October. The gas was
found in the sandstone here also, and it is claimed that the capacity is 5,000,000 to

6,000,000 cubic feet per day.

The W e l l a n u D i s t k i c t .

In 1891 two companies were formed to prospect for gas in the vicinity of the town
of Welland, the first with $2,000 and the second with $3,000 capital. Two wells were
bored during the summer and fall by the Carmody Bros, and the results in both cases

were nearly the same.

The first well was located on Alexander Asher's farm, a quarter of a mile southeast

of the village, and was let under contract to drill to a depth of 800 feet. The following

jrecord has been furnished by the drillers :

Thi
Drift feet

Soft slate ,

Hard limestone
Slate or shale
Clinton li mestone
Red Medina sandstone
Slate or shale
White Medina sandstone
Red shale

Eighty-five feet of the Drift consisted of clay and quicksand. Water was met with
at the surface of the rock and again at a depth of 300 feet, and was cased off at the bot-

tom of the hard limestone (430 feet). A light flow of gas was struck in the red Medina
sandstone at 512 feet, which continued without apparent abatement.

The second well is on the farm of Mr. Leitch, half a mile south of the first, and half

a mile northeast of the Welland station of the Canada Southern Railway. Here the

rock was struck at 112 feet, the Drift being composed of clay, quicksand and gravel.

Following is the record of boring :

T
Drift feet

Slate or shale
Limestone
Slate or shale
Clinton limestone
Red Medina sandstone
Slate or shale
White Medina sandstone
Red shale

In this well about four times as much gas was found as in the other, but it was iu

the Clinton formation and continued only two days, when it diminished almost to the

vanishing point.

The contract for the first well was let at $1.70 per foot and for the second at $1.50,
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for gas, and on the 25th of November Oarmody Bros, began to bore a well on the left

bank of the Grand river, within the village bounds. On the 16th of January of the

present year the boring was finished in the Medina shale at a depth of 710 feet, with the
following record :

TV
Drift, clay feet
Limestone
Shale..
Hard limestone
Sl.ate or shale
Clinton limestone
Slate or shale .

Red Medina sandstone
Shale
White Medina sandstone
Red shale

The well was cased to a depth of 508 feet with 5 1 inch casing, and gas was found
at three levels, viz.: in the Clinton limestone, in the red Medina and in the white Medina
sandstones. The daily yield is estimated to be 210,000 cubic feet.

icknes
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this month re the deep well sunk by the G-overnment at the Mitnico cottages in which
natural gas was slrack. I examined the well on the 11th inst.. and after a careful consider-
atio]i of the matter I now be^ to report as follows :

The flow of natural ^as struck at the Mimico cottages well, though burning with a
nice little flame, is very small and has no commercial value even though it is so near the
cottages.

Indeed even when made to flow from one-inch pipe it does not give any measurable
flowing pressure on a water gauge, thus indicating a quantity of gas equal only to two or
thre.^ thousand cubic feet a day of 24 hours.

This, I Tinderstand from the record kept of the boring, was struck at three different
depths, viz.: 42.5, 57.5 and 1,052 feet, indicating of course the flow of each vein to be smaller
again.

It may be said with certainty that no good vein of gas was encountered in the descent,
though there is no doubt from the depths given above that the gas was struck in the
Trenton lira-;stone, below the Hudson River and Utica black shales, which were the first

strata traversed in boring.
From the faxt of the gas being found at Mimico in the Trenton limestone, the great

famous reservoir of oil and gas in Ohio and Indiana, most geologists would conclude that
the chances for augmenting the flow by the firing of a torpedo or fur obtaining la-ge
quantities in other wells sunk in the neighborhood are gocd : but in my opinion this is not
the case, and I have no hesitation in saj-ing that it would be entirely useless (though it

could be done without the least danger to the cottages) to shoot the w^ll. or to sink it

deeper, or to sink other wells near by in the hope of getting large quan-Jties of gas-
Notwithstanding the generally admitted idea among geologists, the fo'^siliferous matter

of the Trenton limestone (either animal or vegetable) has nothing to do with the production
of natural gas, no more than the organic matter of any other strata.

In my opinion natiiral gas and petroleum have been originated by an entirely different

action than the decomposition of organic remains.
This action only took place in certain districts, and according to my studies on the

subject it did not take place at Mimico or around Mimico.
My conclusion is. then, thar it is entirely useless to look there for more than what

little escape was found, which escape may come from districts miles and miles away.

No accurate record of the boring was preserved, saving that the total depth was

1,061 feet, that salt or bitter water was found near the bottom which rose in the bore to

a height of 350 feet, and that small flows of gas were supposed to have been met with at

550, 725 and 1,000 feet ; but there is no certainty on these latter depths. However the

discovery of gas in a second well in the vicinity in the early months of this year suggested

to the Inspector the propriety of shooting the well with cartridges of nitro -glycerine.

This was done, but without resulting in any apparent increase of the flow.

The formation at Mimico is Hudson River shale, which has a probable thickness of

700 feet, and there is little doubt that the boring entered the Trenton limestone.

The Stndic.\te Well.

The syndicate of real estate men Avho founded the town of New Toronto were
induced by a knowledge of the showing at the asylum well to teat their own property,

being impre-ssed by the great possibilities of natural gas as a factor in promoting a new
town. Accordingly steps \vere taken late in 1891 to put down a deep well, and
experienced drillers were brought over from Pennsylvania to undertake the work.

The boring penetrated the Hudson River shales and all the underlying formations to

the Laurentian rocks, to a depth of 1,312 feet, when it was concluded that the quest was
hopeless. A moderate flow of gas was found, according to the report of one of the drillers,

at 780, 885 and 1,089 feet, with signs of oil at the second level At 1,250 to 1,260 feet

bitter water was struck which rose 600 feet in the well.

After the boring ceased the well was p'ugged at 1,200 feet, and it was shot at three

different levels, with the result of increasing the fl>w of gas quite perceptiblv. The
capacity has not been measured, but it is understood that the pressure as indicated by a
steam gauge was only 45 pounds.

Here as at the asylum well there is some doubt of the depths at %vhich gas was found,
and it is not absolutely certain that it had more than one source.

No sample's of the borings were kept, but samples of rock thrown out by the lowest
shot leave no doubt that they came from the Trenton limestone.

]n9
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The syndicate proposes to sink one or more wells in th^ locality, foelin'^ confident
that a good supply of gas may be found there in spite of the views of some of the scientific

experts whose opinions have been obtained.

T H K M A N" I T () r I, I X F I K I. I>.

It has already been stated that the Cincinnati arch is believed to extend northward
across the island of Manitoulin, and it is well known that petroleum exists in the Trenton
limestone there. It also appears that natural gas has been struck in several wells, and
the following memorandum on the subject has been given to me by Mr. F. A. Fenton of

this city, who spent some time in exploring La Cloche island and other districts near
Manitoulin for minerals last year.

GasatLittlbCurrent.
In the fall of 1890, about IJ miles from the town of Little Current, a weU was sunk

on the farm of Robert Morphet, which at a depth of 120 feet yielded and still yields a steady
flow of gas. A well was also diilled on the property of Mr. John Lynch at Little CuTent,
in which there was a small showing of gas. During the summer of 1891 another well was
put down on a farm about 4 miles southwest of the town to a depth of about 260 fe»t, at
which depth drilling ceased because of the pi-essure of gas. It was with great difficuliy
that the last mentioned hole was plugi?ed and at the present time a large amount of gag
escapes daily, so much indeed that it is dangerous to light a match within 25 or 30 feet of
the hole. As in Ohio, the gas and oil bearing rock of Manitoulin island is in the Trenton
limestone, which there underlies the Clinton and Niagara limestones and Utica shales.

I am informed by Dr. Bell that none of the wells referred to by Mr. Fenton are

likely to be good producers, as they have been bored in the valleys or synclinals. If

natural gas exists in large quantity iri that locality Dr. B. thinks it will be found near
one or other of the arches or uplifts which cross the island along north and south lines.

ox THE ORIGIN, OCCURRKNCE AND VALUE OF NATURAL GAS.

/Our experience of natural gas in Ontario is confined to two localities, and does not
date farther back than three years. Accordingly we cannot pretend to know much about
it from our own observation, and if we would avoid mistakes which may cost us dear the
reasonable course to pursue is to aim at being guided by the experience and observation

of others. It has therefore occurred to me that in treating of the origin, occurrence and
value of natural gas I could not do better than present the views of the best authorities

in the gas and petroleum regions of the United States, in the hope that persons in our
own country who are interested in the search for and production of natural gas, as well

as all who may be interested in the uses to which it is applied, may be guided into the

best course alike for producers, consumers and the whole community. It will be observed
that on some scientific aspects there are sharply defined linos of dissagreement between
scientific men, especially on the occurrence of gas and petroleum. But upon the utilita-

rian side there is no division of opiajon ; ev'ery one recognizes the economic value of

natural gas, and the folly of wasting it?^

Origin of Natural Gas.

Various theories have been put forward by scientific men to account for the mode of

origin of petroleum and natural gas, all of which have been stated and considered by
Prof. Peckham in the tenth volume of the census of the United States, 1880, and dis-

cussed by other authorities since. Those theories may be divided into two classes, viz

:

(1) the chemical theory, which refers the origin of bitumens to an inorganic source—

a

result of chemical affinity upon mineral matter ; and (2) the geological theory, which
regards bitumens as the result of a decomposition of animal or vegetable substances
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which have been stored in the rocks. The extracts which follow present for the most

part the latter theory, which is generally entertained by Amrsricaa geologists.*

Petroleum and natural gas. which for the moment play so distinguished a role in the
history of the Pittsburgh region, are merely supplemeatal to its prosperity—a temporary,
a fagicive condition to its wealth ; and. although inseparable from the main features of
the carboaiferous geoiojy. yet to be treated entirely apart from coal in our forecast of tbe-

future. The^' make indeid a most important chapter in our description of the geology of"

the region ; bat that chapter will be seen in coarse of time to be nurelj' an appendix to the-

booK. They go together into the chapter : for oil and gas are but two aspects of one and
the same sabstance, originally- united and still in combination ; the one a product of the-

other : bat neither of them holding any natural relationship to coal. The oil and gas ob-
tained from cannel coal and the coal shales are not the same as the oil and gas whichi
spouts anl roars from the bore-hoies. The cannel coal and coal shales are themselves of a
different nature from embed'led bituminous coal, having been produced in a different way
originally, and having a different internal constitution.

Moreover, although the Dunkard creek oil and gas come from one of the rocks of the
coal measures, the oil and gas product of western Pennsylvania at large comes from a
great form-ition underlying all oar coal measures, one in which no coal bed has ever been
seen ; and therefore, even if the oil and gas of that subcarboniferous formation were not
generated in the formation itself, and have ascended from a greater depth, they are still

farther removed from anv relation to the coal measures.t

As is known, the wells which in Ohio have been sunk to the vicinity of the Huron
shale have very generally yielded oil, but only in small quantity. The difference in the
productiveness of this oil horizon in Ohio and Pennsylvania has caused considerable sur-
prise and disappjintment. It seems to me however easy of explanation. On Oil creek the
strata which underlie the surface are: First, the argillaceous shales of the Waverly
group and Upper Chemung, which form the .^sides and bottom of the valley

; below
these, several beds of sandstone, interstratified with shale which belong to the Upp^r
Chemung and Lower Portage groups ; still lower, the black shales of the Portage and
Genesee having a thickness of several hundred feet. These strata have all felt thedfsturb-

* The principal advocates of the chemical theory are Berthelot, a French chemist, and Dr. Mendeleeff
of St. Petersburg. The views of the latter are shown in the following extract from a paper read by Mr
William Anderson bef'^re the British Association in 1889, published in Science, vol. xiv p. 230 :

' '

"It is generally .admitted that the crust of the earth is very thin in comparison with the diameter of
the latter, and that this crust encloses .soft or fluid substances, among which the carbides of iron and of
other metals find a place. When in consequeme of cooling or some other cause a fissure takes place
through which a mountain range is protruded, the crust of the earth is bent, and at the foot of the hills
fissures are formed ; or, at any rate, the continuity of the rocky layers is disturbed and they are rendered
more or less porous, so that surface waters are able to make their way deep into the bowels of the earth
and to reach occasionally the heated deposits of metallic carbides, which may exist either in a separated
condition or blended with other mitter. Under such circumstances it is easy to see what must take place
Iron, or whatever other metal may be present, forms an oxide with the oxygen of the water. Hydro^'ea is
either set free or combined with the carbon which was associated with the metal, and becomes a volatile-
substance ; that is. naphtha. The water which had penetrated down to the incandescent mass was chaneed
into steam, a portion of which found its way through the porous substanceb with which the fissu'es were fi.led
and carried with it the vapors of the newly formed hydrocarbons, and this mixtuie of vapors wa^ condensed
wholly or in part as socn as it reached the cooler strata. The chemical composition of the Hydrocarbons
produced will depend upon the conditions of temperature and pressure under which they are formed It is
obvious that these may vary between very wide limits: and hence it is that mineral oils, mineral pitch
ozokerite and similar products differ so greatly from each other in the relative proportions of hydrogen
and carbm. I may mention that artificial petroleum has been frequently prepared by a process analogous
to that de.'cribed above.

'
5 us

" Suoh is the theory of the distinguished philosopher, who has framed it not alone upon his wide chemical
knowledge, but also upon the practical experience derived from visiting oflBcially the principal oil-produc
ine: districts of Europe and America, from discussing the subject with able men deeply interested in th
oil industry, and from collecting all the available literature on the subject. It is needless to remark that
Dr. Mendeleeff s views are not shared by every competent authority ; nevertheless the remarkable perma
nence of oil wells, the apparently inexhaustible evolution of hydrocarbon gases in certain regions almost
forces one to believe that the hydrocarbon products must be forming as fast as they are consumed, that ther
is little danger "f the demand ever exceeding the supply, and that there is every prospect of oil be no- fountf
in almost every portion of the surface of the earth, especially in the vicinity of great geological disturb-
ances. Improved methods of boring wells will enabb greater depths to be reached ; ancf it should bf^remembered that apart from the cost of sinking a deep well there is no extra expense in working- at o-rpaf
depths, because the od generally rises to the surface or near it. The extraordinary pressures amountiW
to three hundred pounds per square inch, which have been measured m some wells, seem to me to vield
conclusive evidence of the impermeability of the strata from under which the oil has been forced un and
tend to confirm the view that ic must have been formed in regions far below any which could have contain^H
organic remains. "*®'^

t J. P. Lesley, State Geologist of Pennsylvania, in Transactions of the American Institute of Minin
Engineers, vol. xiv. p. 620.

ining-
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\ng inflnpnce of the forces which raised the Alleghany mountains. Here then we have a
uecnliar geological substructure, such as is specially favorable to the production and ac-
cumulation of petroleum, and such as must be more or less perfectly paralleled elsewhere
to make productive, or at least flowing wells possible. . . .

The iniluences that control the escape of cai-buretted hydrogen from the bituminous
strata seem to be the same as those which regulate the floAV of petroleum. The
origin of the two hydrocarbons is the same, and they are evolved simultaneously by
the spontaneous distillation of carbonaceous rocks. The source of the petroleum and the
abundant flow of gas with which it is associated on Oil creek, the gas and less abundant
petroleum of Erie and other points on the lake shore, is undoubtedly the Huron shale ; and
we must look to the physical condition of this and the associated su-ata for an explanation
of the great variation in productiveness which they exhibit in different localities. . . .

Where the oil and gas producing rocks and those overlying them are solid and compact,
decomposition of the organic matter they contain takps place very slowly, and the escape
of the resulting hydrocarbons is almost impossible. Where they are more or less shaken
up derompo^itiou takes place more rapidly ; reservoirs are opened to receive the oil and
gas, and fissures are produced which serve for their escape to the surface. Near the Alle-

ghanies all the rocky strata are more or less disturbed, and here along certain lines the
liquid and gaseous hydrocarbons are evolved in enormous quantities. As we come west-
ward however we find the rocks more undisturbed, and the escape of oil and gas through
natural or artiticial orifices gradually diminished.*

1. In the lirst place, all forms of bitumen must be considered together. They consti-

tute a definite and well graded series throughout. There is no question, for example, as

to mineral tar being derived from petroleum. Mineral tar is partially oxidized petroleum,

and it is obvious therefore that this element needs no separate theor\' as to its origin.

In like manner no line can be drawn between mineral tar and asphalt. Asphalt is

simply petroleum still farther oxidized, a-id we ai'e therefore absolved from the necessity

of providing a theory for the origin of asphalt in addition to the origin of petroleum.

When petroleum so called is considered a great many varieties of crude oil are found
to be included under the term, depending partly upon the chances for oxidation that the

products have had. Natural oils range in gravity from below 20 degrees to above 50

degrees. Beaume. the former so thick that they can scarcely be poured, the latter light

enough to be burned in common lamps in the crude state.

If aline were to be drawn anywhere in the series it would be between gas and oil.

The former as we Know originates under many conditions in which petroleum does not

appear, but on the other side petroleum is never found free from inflammable gas, and in a

large way all the facts and the occurrences of both so exactly correspond that it is im-

possible to separate them in respect to their origin.

Which of these is the original substance ? The question has been already a nswei'ed.

Petroleum is the parent product. From it all the varieties of the series are directly

derive*^. Ovir task then is a simple one to this extent We are to inquire how rock oil

originates in nature. When we can answer this question, we know that we understand
as well how mineral tar and asphalt, and natural gas also, originated-

2. In the second place we need to bear in mind that the various members of the

bituminous series are abundantly and almost universally distributed among the unaltered

sedimentary rocks of the earth's crust. The valuable accumulations of these substances

are rare, it'is true, but one can scarcely go amiss of petroleum, asphalt or gas, at least in

small quantities, among the stratified rocks that retain their original structure. In par-

ticular, the rocks of the entire Ohio valley can be said to be charged with petroleum. A
well cannot be drilled at any point in the valley for even a few hundred feet in which
careful examination will not reveal the presence of some representative of this bituminous
series. The aggregate of this disseminated petroleum is often found to be very large. A
fifth of one per cent, of petroleu n. if distributed through a thousand feet of rock, would
make a total to the acre or .square mile far beyond any production that has ever i-een

realized from the richest oil field, and percentages of this amount are not only not rare to

find, but are even hard to miss.

It is a popular impression that oil and gas are unusual substances in nature. The
objpct of this paragraph is to *how that this impression is entirely unfounded, and that

we must free our minds irom it if we would consider in proper light the questions as to

the origin of rock oil.f

In the same report from which the foregoing extract is quoted Prof. Orton sums up

the two main views on the origin of petroleum held by American geologists as follows :

1. Petroleum is produced by the primary decomposition of organic matter, and mainly

* T. S. Newberry in Geology of Ohio, vol. i. pp. 160 and 192

t Prof. Edward Orton in the Geological Survey of Kentucicy, 1891, pp. 29-30.
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in the ro^k=! that contained the organic matter. Of this view Hunt is one of the chief
advocates.*

2. Petroleum results from the distillation of organic hydrocarbons contained in the
rocks, and has generally been transferred to strata higher than those in which it was
formed. Xewberr3^ and Peckham have been quoned at length in .support of this general
theory. N^ewberry holds 'hat a slow ani constant distillation is in progress at low
temperature;^. Peckham refers the distillation of the petroleum of the great American
fields to the heat connected with the elevation and metomorphism of the Appalachian
mountain system, f

And in his general summing up on the subject Prof. Orton puts the various views of
geologists in the form of the following propositions :

1. Petroleum is derived from organic matter.

2. Petroleum of th'i Pr^nnsylvania type is derived from the organic matter of bitum-
inous shales, and is probably of vegetable origin.

3. Petroleum of the Canada type is derived from limestones, and is probably of
animal origin.

4. Petroleum has been produced at normal rock temperatures (in American fields)

and is not a product of de.structive distillation of bituminous shales.

•5. The stock of petroleum in the rocks is already practically complete. J

I have been favored by Mr. W.. J. McGee of the Geological Survey of the United
States with advance sheets of a report he has prepared for the Survey in which the subject
of Rock Gas and Related Bitumens is very ably dealt with. To Mr. McGee's mind the
hypotheses suggested by observations in Indiana, by the phenomena of the bitumen rields

of the world, by common manufacturing processes, by the results of laboratory experi-
mentation, and by observations upon a well known natural process, are as follows :

1. Rock gas is a simple product of slow primary decomposition at low temperature of
organic matter (animal and vegetal) contained in natural sediments.

2. Petroleiim is a simple product of primary decomposition of organic tissues imbed-
ded in sediments when the process is long continued or accelerated by rise of temperature,
increase of pressure, or orogenic movement.

3. The heavier bitumens may he products of primai-y decomposition of orgaaic mat-
ter contained in sedimentary strata when the process of decomoosition is exceedingly
long continued or greatly intensified by heat, pressure or structural deformation ; but
most of them are doubtless residual, left after evaporation of the lighter members of the
series.

4. In recent deposits gas alone may be generated, but in older deposits gas and oil are
commonly generated simultaneously in proportions varying with the rate of the process
and the extent to which it has been carried ; or iu brief,

5. Ro-'k gas. petroleum and the heavier bitumens are simple products of natural pro-
cesses of decomposition of the organic matter contained in sediments ; and their weight
and other attributes depend upon the conditions under which decomposition takes place.

A popular impression exists that the gas is being continually produced, but this is not
a fact in a commt-rcial s-ense as far as the natural gas deposits of the Apoalachian region
are concerned. Natural gas and petroleum are intimately associated with on'^ another.
In all gas reservoirs it is possible to find pe roleum, sometimes ho vever in such infini-
tesimal quantities that it is of no commercial value, and can only be found by a verv careful
examination of the gai-producing rock. Natural gas is also always t-o be found in the
rocks "vhich produce petroleum, although in the latcer case the amount is so small as
not to be practicallv valuable. §

* In writing of the oil fields of Canada in the American Journal of Science Dr. Sterry Hunt said :

"The facts <'bserved in this locality appear to show that the petroleum, or th'^ substance which his given
rise to it, was deposited in the bed in which it is now found at the forma'.ion of che rock. We may suppose
in the^e oil-be \ring beds an aceumulation of organic matters whose decomposition in the midst of a calca-
reous deposit has resulted in their complete transformation into petr')leuai, which hts fouod a lodgment in
the cavities of the shells and corals imme tiately near. Its absence from the mifilled cells of c )rals iu the
adjacent and interstratified beds forbids the idea of the introduction of the oil int > these strata either by
distillation oi by infiltration. The same observati<ms apply to the Trenton hme^tone, and if it shall be
hereafter shown that the source of petroleum (as distinguished from a-'phalt) in other regions is to be found
in marine fossiliferous limestones, a step will iiave been made toward a knowledge of the chemical con-
ditions necessary to its formation."

[b. p. 42. X Ih. p. 60. § Charles A. Ashburner in Trans. Am. last. M. E., vol. xviii. p. 291,
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In the same paper (p, 290) Mr. Ashburner says :

By gas in commercial quantities I mean gas in such qviantity that, if utilized with
proper care and economy, it would generate steam at a cost b'^low the cost at which the
same duty could be obtained from the use of coal or wood at current prices, and that the
net revenue from the use of the gas would be such as to give a reasonable profit on the
capital invested in the drilling of the well and the piping of the gas to the consumer, and
at the same time provide for a sinking fund to replace this invested capital within the time
when it might be considered that the gas-producing rock would become absokitely ex-
hausted. It is important in this connection to bear in mind that natural gas, like all other
mineral deposits, can be exhausted. In a commercial sense a gas-reservoir is not unlike a
coal-bed. For every cubic foot of gas taken out of a gas-res'^rvoir there is jast one cubic
foot less remaining. ___^

The close and invariable proximity of limestone to the wells has been noticed by aU
writers, but they have been most impressed by its being '" fossiliferous " or shell limestone,
and have drawn the erroneous inference that the animal matrer once contained in those
shells originated petroleum, but no fish oil ever contained i:»a)-flf^/!. On the other hand the
fossil shells are carbonate of lime, and as such capable of producing petroleum under
circumstances such as many limestone beds have been subjected to. 4ll limestone rocks
were formed under water and are mainly composed of calcareous shells, corals encrinites

and foraminifera, the latter similar to the foraminifera of "Atlantic ooze " and of English
chalk bads. Everywhere under the microscope its organic origin is conspicuous. Lime-
stone is the most widely diffused of all rocks, and contains 12 per cent, of carbon. Petroleum
consists largely of carbon, and there is a far larger accummalatiou of carbon in the lime-
stone rocks of the United Kingdom than in all the Coal measures the world contains.
A range of limestone 100 miles in length by 10 miles_ in width and 1,000 yards in depth
would contain 743,000 million tons of carbon, or sufficient to provide carbon for 875,000
million tons of petroleum. Deposits of bituminous shale have also limestone close at hand

;

t,g. coi-al-rag underlies the Kimm'=*ridge clay, which is more or less saturated throughout
with petroleum, and it also underlies the famous black shala in Kentucky which is extra-
ordinarily rich in oil.* •

OCCDRRENCE OF NaTIHAL GaS.

Among American geologists there is little diflference as to the manner in which

natural gas occurs. Their testimony is that gas is found invariably in a porous or a

fissured rock ; in sandstone of more or less open composition ; in pebbly beds which

formed shore lines in the ancient seas ; in limestone which has become porous by con-

version into dolomite ; or in limestone of a cavernous character or which is broken with

jointings ; and that the gas is confined within its reservoir by an impervious cover of

shale or other rock. But as to whether it occurs in arched rocks invariably, either in

anticlines or monoclines, or in synclines and level beds as well as in the others, there are

very pronounced differences of opinion ; as also on the causes which produce gas pressure.

The views of the two opposing schools are presented in the following extracts

:

It is difficult to prescribe any fixed limits in the geological scale to the occurrence of
natural gas and petroleum. Every known rock, except the eruptive rocks, contains the
remains of organic matter, animal and vegetable ; and since it is quite certain that', both
oil and gas result from the decomposition of organic remains, it is quite possible to find

oil and gas in rocks of any geological age, subsecjuent to the Archaean or rocks without
life : in some rocks in commercial quantities, and in other rocks in quantities so small as
to be only of scientific interest to the geologis; and mineralogist.

Next to the necessitj^ of having a sedimentary bed, such as sandstone, shale or slate,

in which animal or vegetable remains of past geological ages have been buried, or a lime-

stone bed made from water shells, the presence of natural gas is dependent upon the ex-

istence of a porous or cavernous rock to serve as a reservoir to hold the gas, and of an
overlj^ing impervious rock-roof to confine the gas The other necessary conditions for the
occurrence of gas are more dependent upon the forces to which the strata have been sub-
jected and the resulting geological structure than upon the age of the rocks themselves-t

Mr. J. P. Lesley, state geologist of Pennsylvania, has given the following short

statement of principles involved in the answer to the question so often asked, Shall I

bore for gas at my works ?

\. There can be no gas stored up in the oldest rocks.

* The Origin of Petroleum by O. C. D. Ross, Report of the British Association for 1891, p. 64D.

tC. A. Ashburner in Trans. Am. Inst. M. E., vol. xv. p. 507.
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2. There caa be no gas left aadergrjun I where the old rocks have been turaed up
on edge and overturned, fractured and recemented, faulted and disturbed in a thousaad
ways. If there ever was any, it has long since found innumerable ways of escape inta
the atmosphere.

3. Where the rock formations lie pretty flat and have remained nearly undisturbed
over extensive areas, there is always a chance of finding gas (if not oil) at some depth
beneath the surface.

4. Wherever rock oil has been found, there and in the surrounding region rock gas
is sure to exist.*

Two conditions dominate the gas production of the Trenton limestone of Indiana as
of Ohio ; one chemical in its origin and nature, and one physical. The first condition is
concerned with the porosity of the rock and tne consequent possibility of storage of gas.
oil and salt water in it, the latter state being probabl j- essential to all vigorous production
of either oil or gas. The second condition is concerned with the relief of the surface of
the gas rock, and upon this also Nature inexorablr insists in all gas and oil production.
. . The gas rock of Indiana as well as that of Ohio is a true and tolerably pure dolomite
•or magnesian limestone in the only cases in which chemical examination of it has been
made. . . The analysis of the Trenton limestone outside the limits of production are
equalh- valuable and significant. They show at a glance the cause of the barrenness of
the rock southward. The stratum therf> becomes unproductive because it loses its porositv.
or, to put the facts in a more natural order, the stratum becomes productive only when the
dolomotic change has been accomplished in it . The mass of the Trenton limestone through-
out the country at large, ninety-nine hundredths of it probably is a non-porous rock.

. That the Trenton limestone must be a porovxs rock to be an oil or gas rock goes without
saying. As just shown, the highest degree of porosity in it is associated with a dolomitic
composition, but its porosity ensures onlj- the result that the rock shall be filled with one of
three substances, gas, oil or salt water, almost invariably associated in all petroleum
fields. Which of the three will be found occupying any particular portion of the porous
part of the rock depends altogether on the relations of this particular portion to adjacent
parts of the same stratum in the matter of elevation : in other words, on the local relief of
the stratum. In everj' field in which oil or the gas derived from it is acciimulated, certain
comparatively small portions of the porous rock, always distinguished from the rest by
relatively higher elevation, will be found assigned as it were to the storage of these desired
substances, while the salt water holds possession of the bulk of the stratum on all sides. "h

Referring again to the condition of "relief" or " uplift" in the rock, Prof. Orton
explains that it

Results from some slight warping of these ancient strata in the course of their history,
whereby the common contents of the porous portions of the Trenton limestone have been
differentiated by gravity, the gas and oil seeking the highest levels and the salt water
maintaining a lower but definite elevation in every field. The salt water level is neces-
sarily the dead line of oil and gas production in the several sub-divisions of the productive
territory.

The influence of the remarkable discovery of oil and gas in the new horizon of Ohio
and Indiana has been felt far and wide. Drilling directed specificallj- to the Trenton
limestone has been undertaken on the strength of this discovery in many states and in
localities 1,000 miles distant from the regions in which it was first found profitable.
It is sutficient to say that there is nothing in the new experience to make it safe ta
count the Trenton limestone an oil rock or a gas rock in any locality unless it can be
shown to have undergone the dolomitic replacement by which its porosity is assured. Even
in case it has undergone this transformation it will not be found a reservo'r of oil or gas
in an important sense unless, in the accidents of its history, some parts of its deeply- buried
surface have acquired the relief that is essential to a due separation of its liquid and
gaseous contents. It is not known, nor has it been rendered even probable, that the lime-
stone meets these two inexorable conditions an^-where in its wide extent except in reo-ions
that are now undergoing development, as the gas fields and oil fields of Ohio and Indiana.
In other words, there is a strong presumption that the Ti-enton limestone will not prove
an oil rock or a gas rook in any new field. J

The general conditions upon which the occurrence of natural gas seems to depend
from a consideration of the facts at present at our command are : (a) the porosity and
h 'mogeneousness of the sandstone which serves as a reservoir to hold the gas •

(6) the
extent to which the strata above or below the gas-sand are cracked ; ic) the dip of the
gas-sand and the position of the anticlines and synclines

;
[d) the relative proportion of

•Annual Report of the Geological Survey of Pennsylvaaia for 1885, pp. 679-80.
tProf. Edward Orton in the report of the U. S. Geological Survey for 1886-87, pp. 641-2-3 XFh pp 653-62
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water, oil and gas contained in the gas-sand
;
and (e) the pressure under which the gas

exists before being taj^ped by wells. Other conditions may still be discovered which will
have as important a bearing upon the problem as those which I have stated. . . .

It would appear that the gas is closely related to petroleum, and that their origin is

due largely to the same cause—the decomposition of animal and vegetable life. It is

believed that the gas is not indigenous to the sand-rock from 'which it is obtained, but
comes from the decomposition of life-forms which were entrapped in underlying strata. If

this be so the amount of gas contained in any one sand depends first upon the extent to
which the rocks are cracked between the horizons of such organic remains and the gas-
sand reservoir in order to permit the gas to flow into the sand

; and second upon the
extent to which the rocks are cracked above the gas-sand which would permit the gas to

escape inbo the atmosphere and totallj^ disappear. . . .

The first necessary condition for the presence of gas however is dependent upon the
existence of a porous rock to serve as a reservoir to hold it. A number of wells have been
drilled which have found gas, but, if the drillers' records are to be crpdited, have not
pierced sand-beds ; in these cases the gas has been unquestionably obtained from a crack
in the strata which serves as a conduit to convey the gas from its sand-bed reservoir to

the well. Although the dip of the gas-sand and position of the anticlines and synclines
have an important bearing upon the occiirrence of gas (in many cases this would seem to

be the most important consideration), yet it is not believed that natural gas wells can be
located on what has been formulated as the ' anticlinal theory,' since all great gas wells are
not found along anticlinal axes, although some of the largest and most important wells in
Pennsylvania have been found in such positions. A great many wells have been drilled

in synclines which have found gas. These two statements are of great importance, since

a large amount of money is now being expended in drilling wells which have been located

on the basis of the anticlinal theorv, so-called. . . .

The relative proportion of water, oil and gas in a sand-bed, and the pressure under
which the gas exists have an important hearing upon its occurrence, when considered
in conjunction with the dip of the sand and the position of anticlines. If nothing but
gas existed in a given homongeneous sand-bed having only the ordinary dip of the strata

in the oil region from which the gas could not escape by cracks into overlying strata, and
tlie quantity of confined gas being such that it should fill ail portions of the rock with gas
under a great pressure, it must be apparent that, no matter where the gas-sand was
pierced by a well, the same quantity of gas would be obtained excepting so far as it might
be influenced by the force of gravity. If petroleum, water and gas should all exist in the

same sand-bed the pressure on each would necessarily be approximately the same if there

was an open connection throughout the whole extent of the rock in which they occurred
;

but the water would seek the lowest level of the sand-bed, the oil the next, and the gas
would be found in the highest portions. The same condition of affairs would exist where
either water or oil existed in the sand with the gas to the exclusion of the other.

A careful study of these facts makes it apparent that under special conditions the

anticlinal theory alone may account for the existence of gas ; but when however it is

known that large gas wells have been found in synclines under conditions differing from
those which obtain in the vicinity of gas wells on anticlines, it is quite certain that the

occurrence of natural gas in Pennaylvania and New York regions cannot be explained but

by a careful consideration of all the geological and physical conditions under which it is

procured.
The facts relating to the geology of natural gas now inthepossession'of any one geolo-

gist are not sufficiently numerous or connected to permit the acceptance of any ultimate

theory ; and it is only possible for the present to deduce special geotectonic conditions

under which natural gas has so far been exploited. Some of these conditions are so

varying and apparently antagonistic that it is only possible to ariive at any general law
controlling the occurrence of natural gas by a comparison of the individual facts obtained

from innumerable wer.-drillings.*

THK ANTICLINAL THEORY.

The anticlinal theory that gas wells should always be located on anticlinals and not

on synclinals, because gas is lighter than water or oil and should seek the highest reser-

voirs—premises a permeable sand rock containing water, oil and gas, or only water and
gas, in such proportions and under such conditions that the fluids may stratify themselves

as freely and completely as they would do in an open tank under air, the water and oil at

the lower levels and gas at the higher.

There is nothing new in the theory, as many suppose, for it has been long ago discussed

and illustrated in text-books on geology and in nearly every book published relating to the

nroduction of petroleum. Well-locators however gave it but little attention until develop-

ments intended exclusively for natural gas commenced.

* C. A. Ashburner in Trans. Am. Inst. M. E. vol. xiv. pp. 430-33-34-37-38.
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Wherever the proper conditions exist there seems to he no objection to accepting an
anticlinal as one of the factors in locating gas wells ; but in most cases it is Leing too
inconsiderately used without giving due thought to other and much more important con-
siderations.

First, it is proven bv the experiences of over 2.5 years that no profitable oil or gas well
can be obtained in the Upper Devonian strata and rocks of later ages in the Pennsylvania
oil fields unless a good sand-rock reservoir is found. Second, it is a generally accepted
conclusion that the oil and gas making material was deposited before—and perhaps in some
cases with—the producing sand-rock, not after it ; that the tendency of gas and oil when
generated is upward not downward. Therefore the two primary conditions to be sought
are gas-producing materials and sand-rock reservoirs to hold the products. All others
are secondary, for without these no profitable oil or ga<5 wells can be had.

Now what has an anticlinal to do with these indispensable qualifications V Evidently
nothing in a primary sense, for it had no existence when they were being prepared.
Nevertheless I have heard experienced operators self-confident in their geological acquire-
ments, assert that certain oilfields could not extend beyond fixed limits on account of
anticlinals which interrupted the deposition of the oil sands when they were forming.

It is well known that all our oil rocks are sedimentary ; that thej' are composed of
materials derived from older rocks, the disintegrated particles of which have been sifted,
assorted and deposited in stratified layers by the action of water. These rocks are known
to be several thousand feet in thickness, and untold ages elapsed while they were forming.
For the purposes of this discussion we need go no further back in the eons of the past than
the time when the Murraysville gas-sand (taking a definite stratum to avoid confusion)
was completed by those changes of conditions (whatever they were) which terminated the
sand deposits at that spot and commenced to lay down the overlying shales. At that date
the two most important requisites for a future gas field had been provided. The gas
making material had been deposited : the receiving tank, so to speak, put in place and the
impervious cover was being put on. But the sedimentary deposits were not yet completed.
Other carbonaceous shales, other sandrocks, alternating with beds of coal, slates, fireclays
and limestones were yet to be superimposed to a height of 3,000 feet or more. These all
were deposited in the course of time in regularly stratified layers, showing that no deep-
seated unequal or local disturbance had occurred up to the date of their completion. Subse-
quently some great change took place. The whole region was lifted above ocean level,
the Alleghany mountains rose in crested ridges, and the Murraysville anticlinal with other
comparatively minor flexures was formed. Now what effect could these anticlinal move-
ments have had upon the gas producing capabilities of the rocks at Murraysville, where-
as we have seen the gas materials and the reservoirs had been provided ages before ? Had
the hydrocarbons stored in the shales lain dormant all these ages, awaiting some awaken-
ing energy to set them free, which could only be furnished by the crush and pressure
accompanying anticlinal movements ? This can hardly be admitted, for oil and gas are
plentifully found in regions where the rocks have not been so affected. Did the anticlinal
movement open up crevices below the gas-sand leading down to some deep-seated store-
house of gas lieneath the spdimentary rocks? This question is open to the same objection
as the former one ; and furthermore is it not reasonable to suppose that the side thrust
and pressure which caused these anticlinals to rise would have a tendency to consolidate
the basal shales confined under a heavj- mass of incumbent strata, and to fracture and
loosen the rocks near the surface if anj-where ? Is it probable that gas after fox'cing its
w-ay up through thousands of feet of clay-shales and slates, such as have been penetrated
hy wells to the depth of at least 1,800 feet without encountering any noticeable leads,
would stop in the gas-sand only checked by a covering of a few feet of clay-shale over-
laid mostly by sand-stone to the surface ?

If then anticlinals had no part in depositing the gas making materials, anl sand-
bed reservoirs were not the special agents that caused the generation of gas to commence
and did not open crevices to deep-seated sources of unlimited supplies, what other favor-
able conditions could they have been instrumental in originating to make them more
prolific in gas now than any other locality '? I can imagine but one, which is this : "When
the anticlinal uplift tilted and warped the previously horizontal strata, destroying the
equilibrium of the fluids in them a new adjustment of their positions in the sand-beds
followed. This readjustment, in cases where all the conditions were favorable, probably
resulted in storing larger quantities of gas in the anticlinals than elsewhere ; but we
have no assixrance that all the arches were thus fortunately circumstanced, or that the
conditions making one part of an arch productive would be equally efficient in another part.

The drill has demonstrated that the pprmeable sand rocks lie in beds so inclosed in
impervious shales that each bed practically forms a reservoir itseJf. In certain horizons
these sand beds are numerous and persistent, as for instance in the Venango-Butler group.
But each individual bed has its locus and its characteristic fluids. In the same well one
may produce water, another oil, another gas, another a mixture of all three, and only a
few feet of shale intervene between the different layers of sandstone. All these rocks were
equally affected by the general uplift and now lie dipping to the southwest at an average
rate of from 18 to 22 feet per mile.
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If the sand rocks were continuous instead of being in chains of beds or pools, and
sufficiently porous to allow fluids to circulate through long distances,— say, for instance,
from the southerly part of the Butler oil belt at Herman station to Murraysville—thon
according to the principles upon which the anticlinal theory is founded the Murraysville
rock should now be deluged by water while the Herman station rock should be stored
Avith gas. for the monoclinal slope of 22' t to the mile would submerge the anticlinal at
Murraysville where the gas sand on the crown of the arch is more than 200 feet lower
than it is at Herman station.

In applying the a aticlinal theory to locating gas wells, this great monoclinal slope
has in most cases been lost sight of by those who do not understand the geological struc-

ture of the country. Knowing the tendency of gas to seek the higher levels, and only
stopping to learn that an anticlinal is an arch in the rocks, they procure a geological
report, trace out the anticlinal referred to, secure leases upon it, as they suppose, and drill

wells. If no gas is obtained, the Survey is charged with not having located the anticlinals
correctly. They overlook the fact that the crests of anticlinals slooe with thep'-ogressive
dips of all the rocks towards the southwest, and that this has an important bearing upon
the question of anticlinal reservoirs. For example, the Brady's Bend arch is 450'i lower at

the Ohio river than it is at Lardintown, Batler county ; t-'e Murraysville axis is 250 i lower
where it crosses the Pennsylvania railroad than at Murray&ville. Now if the whole
county between Lardintown and the Ohio is underlaid by a permeable sandstone contain-
ing water and gas, and which produces gas at Lardintown on the crown of the arch and
water on its flanks (in the synclinal) say 225 feet below its crest, then if the fluids are free

to seek natural levels water would cross the anticlinal's crest half way between Lardin-
town and the Ohio (for there the crest has fallen 225 feet, which puts it on a level with
the watered synclinal at Lardintown), and going southwesterly from that point the anti-

clinal must be as thoroughly water-logged as the synclinals. Hence this universally
prevailing monoclinal dip is quite as important a factor in locating gas wells as the anti-

clinals are ; for while the former affects the whole country, the latter only favorably affect

local areas.
This persistent southwesterly dip has been referred to time and again in our geological

reports. From the oil fields of New York to tne gas fields of Pittsburgh it may be noticed
that the southwesterly ends of productive pools frequently contain more water than the
higher slopes. The Brady's Bend axis has been found full of water up to a certain point
going northeast ; so has the Murraysville ; so has the Bull creek or Tarentun. In fact if

the anticlinal theory is worth anything this phase of it requires to be specially studied.

As before stated the productive sand rocks of the oil regions are generally deposited in

eloagated beds, stretching out in a northeast and Suuthwest direction. One of these con-
taining water and gas might lie between two anticlinals scarcely affected by either ; in

which case, according to the anticlinal theory, the elevated northeastern end should be

food gas territory, although it might lie exactly in a syncline. Another bed might trend
own from the unwarped I'egions at the north and have its southerly end uplifted by an

anticlinal. Say it is ten miles long—nine miles on the monoclinal slope carries it down
about 200 feet and if it rises 100 feet in the next mile to the crown of the anticlinal it is

there level with a point in the same stratum four and a half miles from its northerly end
;

and should the sand bed contain a little more water than gas, or its southerly end have
less storage capacitj" than its northerly end, the sand on the anticlinal would be as com-
pletely water-logged as in the synclinal north of it. Carrying the illustration still farther,

if a sand rock at a higher or lower geological level commences under this anticlinal and
extends southwardly, it should be gas-bearing not only on the anticlinal bvit also in the
syncline towards the south, vinless it has but little length or is uplifted by another
anticlinal a short distance south.

The effects produced by an anticlinal are further modified no doubt by the partial or

complete porosity of the sand beds, the relative proportions and qualities of the fluids con-
tained in them, and the different degrees of pressure under which they are confined.

These may be called fanciful suppositions, but they are neither impossible nor impro-
bable, and knowing that such heterogeneous physical conditions may exist we should be
warned that no theory based on one idea, however plausible it may appear, is worthy of

acceptance. Yet locators with such theories are most in popular favor, even with many
who verj' well knew (if they will but pause to consider) that no man in any age, whatever
his pretensions may have been, ever discovered an infallible rule for unerringly locating ore

beds or oil and gas wells. And we may confidently^ add that the diversified conditions

under which all minerals exist make it absolutely certain that no such rule ever will be

discovered. The oil regions are strewn with financial wrecks caused by an overweaning
confidence in one-idea theories delusively formulated tipon accidental successes and often

having no foundation whatever in fact."^

"Within the last few years, since natural gas has attained such prominence in Pitts-

*John F. Carll in Geological Survey Report of Pennsylvania, 1886, pp. 45-51.
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bui-ffh, its sources and the conditions of its occurrence have been studied anew with sharp-
ened inspection by both geologists and practical men, and some real advance seems to have
been made in our search for it. The anticlinal theorj^ has been revived and extended, and
has been used successfully in the location of many productive wells. For the new state-
ment we are indebted to Professor I. C. White of the University of West Virginia, and
recently of the Pennsylvania Geological Survey. Professor White in turn gives credit to
Mr. W. A. Ear.senian, an oil operator of many years' experience, who had noticed in 1882-3
"That the principal gas wells then known in western ]?ennsylvania were situated close to
where the anticlinal axes were drawn on the geological maps. From this he inferred thei-e

must be some connection between the gas wells and the anticlines." Professor White
goes on to say :

" After visiting all the great gas wells that had been struck in western Pennsylvania
and West Virginia, and carefully examining the geological surroundings of each, I found
thac every one of them was situated either directlj- on or near the crown of an anticlinal
axis, while wells that had been bored in the synclines on either side furnished little or no
gas, but in many cases large quantities of salt water. Further observation showed that
the gas wells were confined to a narrow belt, only one-fourth to one mile wide, along the
crests of the anticlinal folds. These facts seemed to connect gas territory unmistakably
with the disturbance in the rocks caused by their upheaval into arches, but the crucial
test was yt-t to be made in the actual location of good gas territory on this theory. During
the last two years I have submitted it to all manner of tests, both in locating and con-
demning gas territory, and the general result has been to confirm the anticlinal theory
beyond a reasonable doubt.

" But while we can state with confidence that all great gas wells are found on the an-
ticlinal axes, the converse of this is not t^ue, viz., that great gas wells may be found on
all anticlinals. In a theory of this kind the limitations become quite as important as, or
even more so than, the theory itself

; and hence, I have given considerable thought to this
side of the question, having formulated them into three or four general rules, (which
include practically all the limitations known to me up> to the present time that sliould be
placed on the statement that large gas walls mav be obtained on anticlinal folds) as follows :

' (a) The arch in the rocks must be one of considerable magnitude, (ft) A coarse or
porous sandstone of considerable thickness, or, if a fine-grained rock, one that would have
extensive fissures, and thus in either case rendered capable of acting as a reservoir for
the gas must underlie the surface at a depth of several hundred feet (five hundred to
two thousand five hundred feet), (c) Probably very few or none of the grand arches along
mountain ranges will be found holding gas in large quantity, since in such cases the
disturbance of the stratification has been so profound that all the natural gas generated
in the past would long ago have escaped into the air through fissures that traverse all the
beds. Another limitation might possibly be added, which would confine the area where
freat gas flows may be obtained to those underlaid bv a considerable thickness of
ituminous shale.

" Very fair gas wells may also be obtained for a considerable distance down the slope
from the crest of the anticlinals provided the dip be sufficiently rapid, and especially if it be
irregular or interrupted with slight crumples. And even in regions where there are no well
marked anticlinalls, if the dip be somewhat rapid and irregular, rather large gas wells may
occasionally be found if all other conditions are favorable."*

To the qualifications already made Professor White would probably add, at this time,
one to the effect that gas wells shall be located on the domes of the axis rather than its

depressions, recognizing the same line of facts in regard to them that Minshall had already
established in the case of the White Oak anticlinal of Ohio and West Virginia, to which
reference has previously been made.
The facts cited bj- Professor White as to the gas supply of Pittsburgh are conclusive.

Every foot of it comes from anticlines, but not from them becatise it has been sought no-
where else, but because, if found in other stations it is speedily overcome and extinguished
by salt water. Where anticlines of the type here referred to traverse an oil-bearing
series it may be considered demonstrated that they exert a decided effect on the accumu-
lations of oil and gas in this series. So rational is such a conclusion, so directly does it

result from the facts already stated, that it is hard to see on what grounds it can be called
in qttestion.f

The whole community interested in the subject of natural gas has been carried away
by a theory. Practical men and theorists have apparently changed sides ; the so-caPed
theorists maintaining a conservative attitude ; the so-called practical men becoming wild
theorists. And the theory to which I allude is the anticlinal theory of gas.

Stated in a few words, it is a theory that oil, being lighter than water, must rise to
higher levels. If the application of this theory was confined to bottles no one would
dispute it ; the water in a bottle must collect at the bottom, the oil in the middle, and th

* Science, vol. v. p. 522. + Prof. Orton in the Geological Survey of Kentucky, 1891, pp. 78-80.
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gas on top. But the earth is not a bottle, It has no great caverns in it. More than that,
the arrangement takes place naturally under the pressure of only one atmosphere ; while
anj^ arrangement of water, eas and oil made at depths of a thousand or two thousand feet
must be made under pressiires of from 100 to 400 pounds to the square inch.

Mr. Carll recites a case where gas escapes at a pres.sure of 450 pounds to the square
inch. It is impossible therefore that any arrangement of water, oil and gas can occur in
the deep oil rocks such as occurs in a bottle. If the anticlinals at Pittsisurgh were like

those in middle Pennsylvania, where the rocks instead of lying nearly flat are turned up
nearly' vertical, the water, oil and gas at great depths, if they could exist at all. would remain
practically mixed like the carbonic acid gas in a soda water fountain. It therefore seems
to me irratioaal to assign any importance whatever to the extremely' gentle anticlinals of
the gas-oil region. To this I add the important consideration that the movements of oil

and water have been shown by actvial practice to be governed entirely by the character of

the rock in which they take place, and that they are effectually stopped at fixed geogra-
phical lines where porous rock changes into sandstones and sandstones into shales. And
these changes of character in the rock itself have no fixed relation whatever to the anti-
clinal waves, which on the contrarj^ cross them transversely' or diagonally.

Finally, sutficient instances can be adduced to refute the popular assertion that great
gas wells are struck onh" on anticlinal lines ; for some of them deliver gas from the bottom
of basins. And on the other hand holes sunk on well known anticlinal lines, and not far
from good gas wells, have yielded little or no gas at all.*

THE THEORY OF HYDROSTATIC PRESSDRE.

The question of how far the hydraulic head may account for the gas well pressure (ok
purely artesian principles) deserves and is receiving attention. But those who especially
favor this theory must not ignore, as they are probably well aware, the unknown factors in

the prohlem^ viz : the distances and methods of connection with the surface ; the rate at
which the water-flow, and consequently the water-pressure, is transmitted down hill from
the outcrop head to the well bottom in the deep ; the stoppages of the water-way here and
there hy tierht rock ; the interposition of mud cracks across the water-way, etc. To get
the observed pressure at Pittsburgh, for example, one must go for a high-head outcrop as
far north as Venango county ; but the porous oil rocks do not extend continuously that
far ; nor is any water-bearing stratum known to be continuous a sufficient distance to
answer the requirements. Nor can a nearer local head be assumed with any confidence,
because the water-flow in that case must be vertical.

Friction in a pipe line is estimated to reduce gas pressure at the rate of about 7 lb.

per mile. In doing this it reduces the theoretical rate of velocity with which gas would
deliver from the free mouth of any section of a pipe.f

It is generally understood that the strongest rock pressures obtain in the deepest wells;
and the theory of hydrostatic ;> ;•?.<<.<;»/•? has been appealed to to account for the fact. No one
however has yet been able to work out from actual observations of the phenomena presented
by flowing oil and gas wells any absolute and uniform correspondence between increasing
pressiires and increasing depths, as compared with the immediately overlying surface, or
with distant elevated outcrops of the producing strata.

If an oil well is Simplj^ an artesian well, should not its flow be constant while it lasts,

and dependent upon the rapidity with which the impelling water invades the oil rock
reservoir ; and after displacing the oil ought not water to follow into the well and rise to
the surface, or at least to the level indicated by the strength of its initial oil flow ?

But oil and gas wells do not act in this way. The output decreases gradually and
sometimes rapidly from the start ; and after production has settled almost to its minimuna.
the wells may be pumped for years and even subjected to the drafts of gas pumps with-
out being flooded with water, provided the abandoned wells in the pool have been effect-

ively plugged above the oil and gas rock.
It is a well known fact that the oil sana in the celebrated Triumph district, which has

been under the drill and pump for over 22 years, and produced on the aggregate fully 5,000-

000 barrels of oil accompanied by large volumes of gas, is now so voided by the use of gas
pumps that a vacuum gaiige at any of the well heads registers a downward pressur*
of 12 to 13 lb. per sqiiare inch. This has been the situation for many years, as
gas pumps have constantly been in operation in that district since 1869. New wells
are occasionally drilled in this exhausted belt, and it invariably happens that when th&
oil sand is pierced a current of air commences to whistle down the hole, nor can any oil

be obtained till the well mouth is closed and a gas pump put in operation. After a fe\r

days testing oil begins to appear and the production frequently runs up to 15 to 20 bai-rels

* J. P. Lesley in Trans. Am. Inst. M. E. vol. xtv. pp. 654-5.

+ J. P. Lesley in Annual Report of the Geological Survey of Pennsylvania for 1885, p. 664. Elsewhen*
in the same report he says, " Evidently the gas must in some way produce its own pressure ; like gas gener-
ated by chemical reaction in a closed vessel." p. 661.
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per day. Then, as the slight excess of fluid in the immediate vicinity of the well drains
and an equilibrium is established, the output gradually shrinks to the level of the old

wells in the pool.
The wells at Triumph are from GOO to 800 feet deep, and usually have only from_ 200 to

250 feet of casing in them, consequently some four or five hundred of the bore hole is bare
rock, equally exposed to the draft of the pump as the oil rock itself. In this uncased portion
of the well are the first and second sands, which also outcrop in the river hills within two
miles of the exhausted pool ; and one member of the second sand forms a part of the river

bed a mile farther north, and yet no surface water or air finds access to the wells

through these sources.
Many other proofs of the impermeability of the strata above the oil rocks and of the

fallacy of the hydrostatic theory could be adduced were it necessary. In a practical ex-

perience of twenty-three years in the oil regions I have never witnessed nor heard of a

single circumstance to support it. The theory as applied to Pennsylvania oil and gas
wells is delusive and untenable, and the cause of the great rock pressure witnessed must
therefore be sought for in some other direction. *

The cause of the rock pressure of gas and oil wells is a subject upon which our best

authorities have not been in haste to commit themselves bj- offering definite and compre-
hensive theories to account for the facts. Three causes have been suggested as adequate
to explain the i-esults :

1. The gas produces its own pressure. Solid or liquid matters in the rocks are there

converted into the gaseous form, and the gas thus formed repuires larger space than the

solid bodies from which it was derived. In seeking this larger space it exerts the pressure

noted.
2. The weight of the overlying rock produces the pressure of the gas. According to

this view the gas is in the rock and the weight of the earth above it exerts a constan'
pressure upon it, and forces it out with the velocity observed whenever an exit is made for it.

3. The pressure is due to a water column that is behind the gas and oil. The porous
stratum that makes the reservoir of gas and oil and salt water, and which always has an
impervious roof, somewhere rises to the surface. Water entering at its outcrops will exert

its pressure through all the flexures of the stratum upon the salt water that it contains,

and thus upon the accumulations of oil or gas that are held within the arches and terraces

of the stratum. This explanation makes the flow of gas and oil depend upon precisely the

same cause that occasions the flow of water from artesian wells, viz : a water head of

greater or less elevation, at a greater or less remove.

t

Commenting on these theories Mr. Orton believes that the first has some element ot

truth, and for the pressure of shale gas he can see no other cause. But he argues that

the facts in regard to the great gas and oil rocks require a cause more energetic and more
variable than the expansive power of gas could furnish, for if gas originates its own.

pressure it would be diflicult to account for the extreme range of pressure that we find in

the same stratum, all the gas of which has essentially the same composition.

As to the second theory, Mr. Orton is of opinion that Mr. Lesley has demonstrated

its invalidity by showing that the rock can exert no pressure on the gas unless its

particles are free to move upon one another. This implies that the rock is in a crushed

state, but no force can be found adequate to crush the rock at the depths at which the

gas occurs. The driller finds it intact, and samples of Trenton limestone procured after

a well is shot are seen to be full of pores in which the gas finds storage.

The third theory finds a more ready acceptance, since all observation shows that i»

oD fields the driller finds gas in the higher levels of productive rock, at a lower level he

finds the stocks of oil (if any) with which the reservoir is charged, and at a still lower

level he reaches salt water that sometimes fills the well entirely. "Every oil or gas field

has a margin of salt water surrounding its productive portion, in whole or in part. The
influx of this salt water is one of the most common evidences of total failure in wells-

drilled for oil or gas. The moment this fatal flood is reached all hope departs." The gas

it may be is confined to narrow streaks on the crests of anticlines and occupies a few feet

at most in the upper portion of the rock, while the salt water stretches out for scores of

miles on every side and through great depths in the rock. "We have no reason to believe

that all the accumulations of petroleum contained in the crust of the globe would exceed

a few cubic miles in volume, but the salt water contained there would make a sea."^

* John F. Carll in Geologrical Survey of Pennsylvania, 1890, vol. i 5, pp. 12-13.

t Prof. Edward Orton in the report of the United States Geological Survey for 1886-87 p. 594.
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When an opening is made in the rock the gas, oil and salt water rise as water rises in an
artesian well, and the height to which the gas rock rises at its nearest outcrop will

determine the height to which the salt water will rise in the well. This is the factor

which controls the so-called "rock" pressure of the gas, but obviously it is "watei"' pressure

instead. The "rock pressure'' phrase came in with the second theory. Mr. Orton draws
the following inferences from the acceptance of the hydrostatic theory :

1. The definite limitation of all supplies of gas and oil stored in rock reservoirs is em-
phasized by this view of the origin of rock pressiire. If salt water is the moving force all

speculations of a constantly renewed supply of either gas or oil are vain and idle.

2. Other things being equal, the pressure will be greatest in the deepest wells.
3. The rock pressure of gas may perhaps be continued with little abatement of force

until the end of the production of a field is near. The maintenance of pressure is no proof
whatever of a maintenance of supply. The last thousand feet of gas come out from the
gas holder with as much force as the first thousand feet.

1. In a field that combines both oil and gas, but in which the reservoirs of these
substances are differentiated, the first sign of approaching failure will be the invasion of
either level by the contents of the division next below it.*

The third of these inferences may require some modification, in view of the observed
fact that pressure in all gas districts is found to diminish gradually after one or more wells

have been flowing steadily for some time. For when the gas in reservoirs is released by the
drill it is not only forced to the surface by the pressure of water behind it but by its own
elasticity also ; and as the water cannot occupy the space left by the gas as fast as the

latter escapes, ha^'ing to flow through rock of less or greater density as well as to over-

come the dilating energy of the gas which remains in the reservoir, the pressure

must of necessity be gradually reduced.

Presence ok Salt Water ix Oil and Gas Rocks.

Oil rocks and gas rocks have been shown to be porous rocks, covered with impervious
shales, and in some way connected with underlying sources of petroleum. Are there any
porous strata that are entirely and exclusiveh' devoted to the storage of these fossil hydro-
carbons ? Xone such are known. All the gas rocks and oil rocks that have ever been
worked have, without exception, contained in some part of their extent water, and in the
great majority of instances salt water. When the rock lies at comparatively small depth,
as for example less than 500 feet, it often contains fresh water, but generally' at greater
depths and sometimes at less as well, it is for the most part occupied with salt water in
all portions of it that are not filled with oil and gas. Even when occupied with fresh
water at shallow depths the same stratum when followed to a greater depth generally be-
comes a salt-water ro^k. This association of saltwater and oil has been conspicuous from
the first. It will be remembered that the original discovery of oil and gas in deep wells
came from drilling that was undertaken in the search for salt water. It is certainlj' true
that all the strata which have yielded brine for salt manufacture have, in some portion of
their extent, yielded gas and oil also. It is not only true that all gas and oil rocks are salt

water rocks, but the converse has but very few exceptions ; namely, all salt water rocks
carry gas and oil as well.

What is the source of the salt water that the oil rocks contain? No other source than
the sea in which they grew need be looked for. It is not necessary to find beds of rock
salt at great depth to account for the enormous supplies of salt water with Avhicli all

porous rocks are generally filled. They have been charged with this from the date of their
formation.

These deep brines sometimes vary widely in composition. Hunt has suggested that
the Silurian brines maj- represent the composition of the sea water of an earlier day, and
notably different from the composition of salt water at the present time. An important
fact in this connection is. that the quality of the brines varies with the rock from which
they are derived. Limestone, for example, carries sulphttrous and otherwise imptire brines.

The best brines are derived from sandstones.
Do these rocks reach the surface at any point? Certainly they do. The^- form con-

stituent parts of the general series, and share all its fortunes. When found in outcrop
they necessarily receive their portion of the rainfall of the regions to which they belong.
This fresh water follows the stratvim downward through its variotis flextires, blending at

length with the salt water that fills the fjreat ma-s of the rock.
When the porous rock in its salt Avater areas is penetra'^ed at considerable depths by

the drill, the brine invariably rises a erreater or less distance in the well. Sometimes it

•overflows, but in other cases it falls short of reaching the surface by -50, 100 or 500 feet.

* U. S. Geological Survey Report for 1886-87, p. 598.
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The elevation that it reaches in one well it is likely to reach in others drilled near, indi-
cating a common source and common pressure for all. What causes the salt water to
rise in the wells"? The answer is plain. The water is simply responding to artesian
pressure, and thus is governed by the elevation of the outcrop of the porous stratum.
The latter m^ay be carried in mountain folds to considerable elevations, and thus give high
pressure e^en when the wells are not excessively deep. But this porous stratum that we are
considering has a small amount of oil and gas distributed through it ; and it must be remem-
bered that the rock never lies horizontal for any great distance, but has been variously
flexed by the accidents of its geological history. Numerovis folds, greater or less, are sure
to be found in it. "Where shall we look for the stocks of gas and oil above '-eferred to?
Under such circumstances as we have supposed, gravitation would have been sure to effect

a separation of substances that differ as greatlj- in weight as the three that together fill

the pores of this reservoir rock. Gravity in other words will drive forward the gas to the
highest point or arch of the stratum. The oil will take its place next below, while to the
salt water the remainder. of the rock, or in reality almost its entire volume will be surren-
dered. All the low-lying regions of th porous stratum in particular will be flooded with
salt water.

If now a well be drilled to the stratum along one of these lines where all three sub-
stances are located in close proximity to each other, it is plain to see that anj' one of the
three substances, gas, oil or salt water, maj' be j-ielded to the drill, according to the loca-
tion of the drill hole. If we drill into a trough of the rock we find the salt water follow-
ing the drill as soon as the reservoir is reached, and very likely it will overflow the well.
The cause of thi*i ascent of the salt water we have already seen, and we must keep it

clearly in mind. It is an artesian flow. But if the drill descends into the oil space, what
is the result '? The oil may rise and overflow the well with great force. Gas is sure to be
mingled with it in such a case. Let us make one more stipposition. Suppose the drill

reach the gas area of the porous rock itpon the summit of one of the unbroken arches
we have already described. "What are we to find now ?

Tne phenomena of a high pressure gas well are among the most striking in the whole
range of mining enterprise. The gas issues from the well-head with a velocity twice as
great as that of a ball when it leaves a Minnie rifle. The noise with which it escapes is

literally deafening. Exposure to it often results in loss of hearing on the part of those
engaged about the well.

"What is it that originates this indescribable force ? "What else do we need but the
force we have just left, acting on the salt water which lies it raay be but a few rods
away from the gas well, and but a score or two of feet below in absolute depth ?

it seems impossible to escape the conclusion that the pressure of the water column
-contained in the rock is responsible for all the effects of the outflows of gas and oil.

Natural gas is compressed in the ai'ch of the reservoir rock under the pressure of a water
colitran just as artificial gas is compressed in the gas-holder of the city works.

"What other explanations of these remarkable facts have been offered ? But two have
been put forward that deserve special consideration. Both will be briefly stated here.

One of them teaches that the rock pressure of gas is derived from its expansive nature..
Solid or liquid materials in the reservoir are supposed to be converted into gas as water is

converted into steam. The resulting gas occupies many times more space than the bodies
from which it was derived, and in seeking to obtain the space demanded by the change
through which it has passed it exerts the pressure which we note.

This view has no doubt elements of truth in it, even though it fails to furnish a ftdl

explanation. For the pressure of shale gas, it may be that no other force is required. But
the theory is incapable of verification, and we are not able to advance a great way be-
yond the statement of it. Some objections to it will also appear in connection with facts
that have been already stated.

The second of these explanations is without doubt more generally accepted than
any other by those who have begun to think upon the question at all. It is to the effect

that the weight of th'^ superincumbent rocks is the cause of the hieh pressure of gas in
the reservoirs. In other words, the term rock pressure is co- sidered to be descriptive of a
cause as well as of a fact. That a column of rock 1,000 or 1,500 feet deep has great weight
is obvious. It is assumed that this weight, whatever it is, is available in driving accumu-
lations of gas out of rocks that contain them whenever communication is opened between
the d^^eph' buried reservoir and the surface-

Is this assumption valid ? Can the weight of the overlying rock work in this way ?

Not unless there is freedom of motion on the part of the constituents of the rock, or, in
other words, unless the rock has lost its cohesion, and is in a crushed state. If the rock
retains its solidity, as Professor Lesley has shown, it can exert no more pressure on the
gas that is held in the spaces between the grains than the walls of a cavern would exert on
a stream of water flowing throitgh it. The distinguished geologist named above has dis-
cussed this 'heory at some length, and has shown its entirely untenable character. (An-
niial report Penna. Survey, 1885.)

The claim that the Trenton limestone for example, where it is an oil or gas rock, ex-
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ists in a crushed or comminuted state, is negatived by every fact that we can obtain that
bears upon the subject. The claim is in fact entirely inadmissable and preposterous, but
without this condition the theory fails.

Neither of these explanations of the rock pressure of gas and oil is found to be valid
when subjected to any adequate examination, and we are left therefore to rely altogether
upon the theory first stated, viz., that the flow of gas and oil depends upon the pressure of

a water column, or in other words, every flowing gas well or oil well is in reality an
artesian well. With the principles involved in ordinary artesian wells all intelligent per-

sons are familiar, and it will therefore be easy for such to extend the applications of these
laws to the cases now under consideration. An artesian water well obtains its supply
from thesj-ncline or trough of a folded section of rocks. Gas and oil on the contrary must
come from the anticlines of the same or similar series.

DEJIONSTEATION OF THE ARTESIAN THEOKY.

The facts recently accumulated in the great gas-fields of northwestern Ohio and cen-
tral Indiana afford a demonstration of the truth of the artesian theory of the rock pressure
of natural gas, so far as these fields are concerned, and at the same time thej- render it

probable that the cause which is found present here is equally operative in all other gas-
fields as well.

The facts that enter into the demonstration come under the following heads, viz. : (a)

the height to which the salt water rises in wet wells
;

(b) the density of the salt water ;

(c) the depth below the surface at which the water is found in drilling the wells
;

(d) the
initial rock pressure of the gas when it is reached by the drill.

(a) As to the height to which the salt water rises in wet wells, there is not as much
ex-act information as could be asked. A salt water well is by its very nature a failure,

and the driller loses all interest in it from the time that its real character is made ap-
parent ; biit we can sometimes obtain from his statements some clue as to the height to

which the water ascends. The level at which the casing stands is an important point in

the record of every well. When therefore the salt water is reported as rising 100, 200 or
300 feet in the casing, we can learn from such a record its approximate absolute height.

The casings in the Findlay district are set at an elevation of 300 to 400 feet above tide. Salt

water that ascends 100 or 200 feet into the casing is thus seen to have an absolute eleva-

tion of 400 to 600 feet above tide. When the surface of the ground in which the well is

drilled is lower than in the field last named it becomes easier to get acctirate figures. Along
the shore of lake Erie in Ohio and in the Wabash valley of Indiana we obtain our most
reliable data- The salt water rises nearly to the surface in the former district, and flows
out in true artesian fashion from wells drilled in the last-named region, the surface of

the valley being lower thau that of the shore of Lake Erie.

As a'result of all the observations made it can be stated that the strong and free flow
of salt water from the Trenton limestone in the new gas-fields rises to approximately the
same height in all wells, viz., to a level of about 600 feet above tide, whatever the eleva-'

tion of the surface, or the depth below the surface at which the gas or oil is found.

This rise of the salt water must represent the height of some outcrop of the Trenton
limestone in its norous condition. Such an outcrop is found on the shores of lakes

Huron and Superior, and at approximately the same elevation as that to which the salt

water rises in the new gas-fields, viz., 600 feet above tide. Fresh water finds access to the
limestone in these outcrops ; but its influence, while available for pressure, would not go
far towards changing the character of the peculiar bitterns or brines that occupj- this

great sheet in its subterranean expansion.
(b) The specific gravity of the salt water of the Trenton limestone is high. Several

determinations show a gravity of 1-1, and some samples are even higher. A column of fresh

water one foot high and having a one square inch for the section weighs .43285 lb.

avoirdupois. The weight of such a column of average sea-water is .445 lb ; but twelve
cubic inches of the Trenton brine counted at 1.1 weigh .4761b. The weight may go as high
even as .51b.

(c) The depth at which the gas or oil is found is the one element in the calculation that

can as a rule be definitely ascertained. Coming as they do from the surface or near the
surface of the Trenton limestone, the depth at which this great stratum is reached is a fact

of universal interest and record in all the subdivisions of the fields.

(d) The remaining inquiry, that, namely, pertaining to the original rock pressure of

the wells does not admit as a rule of determination or observation at the present time
;

and to learn the facts we must go back to the records of the earliest wells drilled in each
portion of the productive territory. The pressure of a gas-field is reduced, and generally

promptly, as soon as wells are multiplied to any considerable extent in it, and when we in-

quire for the facts of the pressure at the opening of the fields we frequently find more or

less xtncertaintj'. Gauges are not always reliable, and more than that they are not

always promptly' applied. Exaggeration also finds place in these early records to som«-

extent.
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In the list of earlj" presstires, reported from the different portions of the gas-fields,

the following figures are counted fairly trustworthy and fairly representative to the dis-

tricts to which thej' belong.

Tiffin, Ohio lb 650*

Upper Sandusky, Ohio
Bloom township, Ohio.
Findlay, Ohio
St. Mary's Ohio
St. Henry's, Ohio
Kokomo, Indiana
Marion, Indiana
Muncie, Indiana

515
465
450
390
375
328
323

300t

These figures will now be combined with other data from the respective wells, andjto
them will be added for comparison a column containing calculations of the pressure that
should result from the following factors, viz., [a) an assumed ascent of the salt water to
600 feet above tide ; (6) an assitmed specific gravity of 1.1 for the salt water, which gives
.476 lb to the foot in pressure. If the gas rock is found below tide, the figures represent-
ing this depth must be added to the 600 feet above tide to which the water rises. These
sums will represent the effective water column. The rock pressure should be, according
to theory, the product of the numbers thus resulting, and the weight of a column of Tren-
ton limestone brine, one foot in height and one inch in section, which is .476 lb.

Location of wells.
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Reference has already been made to the fold or uplift which crosses the county of

Essex in a north and south course in the vicinity of the Kingsville gas field. But in

considering the relation of this arch to the presence of gas we should take account of the

opposing fact, that all the Silurian formations in southern Ontario dip in a southwesterly

direction, and thic they rise igain on the other side of lake Erie ; whence it follows that

they form a great synclinal fold having an eist and west axis, but the line of which has

not yet >)een located. Now the borings in Essex are not sufficiently numerous nor the

records of them sufficiently exact to mike one sure of his ground in estimating the value

of opposing theories of occurrence. The synclinalists and the anticlinalists may wage
war indefinitely on this field, or at all events until the formations have been more carefully

and thoroughly explored by the drill, although at present the anticlinvl theory would
seem to be in the greater favor.

In the Niagara peninsula, on the other hand, circumstances arf- more favorable to the

synclinal theory, or perhaps the monocUnal, for there the gas-prodncing rocks have a

uniform dip southward, without sign of an arch fold so far as known. From the out-

cropping of the Medina, Clinton and Niagara formations along the face of the Niagara
escarpment to the line of borings along the shore of lake Erie the dip is computed to be

about 25 feet per mile, although there is no absolute agreement found in the records.

At Port Colborne, near the lake shore, the Corniferous formation has a depth of 13 feet,

and 705 feet below it the Medina is reached, which is the principal gas rock of tho

district.* At Black Rock near Buffalo the Corniferous is 625 feet above the level of the

sea ; at Fredonia, 38 miles to the southwest, it is 315 feet below ; while at Conway, in

Pennsylvania, 81 miles southwest of Fredonia, it is 2,900 feet below, the average dip of

this section being 32 feet per mile. At the town of Erie, on the south shore of lake

Erie and 44 miles west of Fredonia, the Corniferous formation is 725 feet below the sea,

the average dip being only 9 feet. But at Wheatland, (54 miles south of Erie, it is 2,517

feet below tide, the average southern dip being 28 feet per mile. Wheatland is 32 miles

west of Conway, so that the formation rises in that section at the rate of 1 2 feet per mile.

At Akron in Ohio, 54 miles west of Wheatland, the Corniferous is- 925 feet below the

sea, showing an average rise in this section of 30 feet per mile ; and at Wellington, 37

miles west of Akron, it is only 174 feet below, showing an average ascent of 20 feet per

mile for this section. But at Columbus, the capital of Ohio, the formation rises to 630

fett above tide, or 5 feet higher than at Black Rock. At Pittsburgh, about 60 miles

.south of Conway, a well was bored to the depth of 3,733 feet below sea level without

reaching the Corniferous formation, and assuming that it does not thin out and disappear

before reaching that point the dip from Black Rock to Pittsburgh, a distance of about

ISO miles, is not le^s than 4,358 feet.f

The Medina formation, much thinned out, is found to lie up against the eastern slope

of the Cincinnati arch in Ohio, and therefore there is no reason to doubt that it underlies

the Corniferous in that direction for its whole extent, dipping southward at the same
angle and rising with it westward. But it is also found to crop out in the mountain

chains of southeastern Pennsylvania (where the Corniferous is wanting), and with a

thickness of 1,500 to 1,900 feet forms there a succession of folds which rise in some

ranges to 2,600 feet above the sea. J Southward it is found to rise to the surface in the

mountains of Tennessee. The Medina formation is thus shown to be a great sjnclinal

trough, whose deepest part must be nearly if not fully a mile below the gas-

producing horizon of it in the county of Welland, and whose highest fold or outcropping

must be 2,800 feet above that horizon.

How then can the anticlinal theory or the theory of hydrostatic pressure apply under

such conditions to the existence of natural gas or oil in the Medina formation along the

north shore of lake Erie, within 18 miles of its outcropping along the Niagara escarpment 1

Antl how is the barren belt between that outcropping and the line of producing wells to

be accounted for 1 These questions may possibly be answered after the Niagara peninsula

has been more thoroughly explored by the drill and when accurate records of the wells

* McRae's record of drilling ; see ante pp. 129-130.

t Geological Survey of Pennsylvania, CarlFs report, 1890.

+ lb. I 3, the Geology of Huntingdon County.
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have been obtained. Or more likely a solution of the problem maybe found in a study
ot the conditions which existed before the occurrence of the disturbances which produced
the foldings, subsidences and other alterations of level which now exist in the gas-yielding

strata, and ages before the Silurian escarpment had an existence, when the Niagara,

Clinton and Medina beds still extended northward over a large portion of the area now
covered by the waters of lake Ontario, and when their area southward was a wide and
level plain. At what time the Clinton limestones and the Medina sandstones became
reservoirs of gas, and how the changes of level which took place before and at the time

the Appalachian mountains were raised affected those reservoirs,' can be at best only sub-

jects of ingenious speculation.

The Economic Value of Natural Gas.

[The many uses to which natural gas has been applied in the United States prove it

to possess a high economic value ; but obviously enough producers and consumers have
gone upon the assumption that the supply was not only abundant and cheap, but inex-

haustible also. As an article of fuel it possesses for many purposes great advantages
over coal or wood, notably as regards cheapness, application and cleanliness. It has

therefore been in great demand wherever supplies have been obtained, and in some in-

stances pipe lines have been laid to convey it to distances of 70 and even 100 miles. It

has also been very wastefully used in rolling mills, brick yards and other places, with the

result that many wells which a few years ago yielded millions of cubic feet per day are

already very greatljLjieduced in capacity, and in almost all of them there is a noticeable

deciease in pressurej__3The following extracts will shovv how American authorities regard
the economic aspect" of natural gas.

One pound of coal w^eighs 25 cubic feet of gas.
One pound of coal has a fuel value of 7^ cubic feet of gas.
In 1885 300 miles of gas mains to the factories and dwellings of and around Pittsburgh

furnished heating power equal to 2,000,000 bushels of coal per month=l 000,000 tons of
coal per annum.

Before the end of 1885 one gas company in Pittsburgh reported 335 miles of pipe of all

sizes, displacing the use of about 10,000 tons of coal per day, or 3,650,000 tons per annum,
the consumption growing rapidly.

Probably 5,000 men will be dispensed with.
The waste at the wells being at first enormous, there was no economy at the works

;

but of late precautions have been taken to economize the supply.
The gas is odorless, because free from sxilphur, etc.

This purity must be taken into account in estimating its value as a fuel. It makes
better iron, steel and glass than can be made with ccal gas or coal.

It makes steam more regularly, because there is no opening cr shutting of doors, and
no blank spaces left on grate bars for the entrance of cold air. When properly arranged
its flow regulates the steam pressure, leaving the engine man nothing to do but watch the
steam gauge.

Boilers last longer and fewer explosions result from unequal expansion and contrac-
tion when cold air strikes hot plates.

The them-etical value of gas as compared with coals is stated in the report of S. A. Ford,
chief chemist of the Edgar Thomson steel works, 210,069,6QAheat units inlMU cubic feft of gas
weighing 38 poimds avoirdupois, while the same weierht of carbon contains 139,398,896.

Therefore 1,000 cubic feet of gas,=57. 25 povmds carbon, or
Coke, (at 90 per cent carbon) 62.97 pounds, or
Bituminous coal, 54.4 pounds, or
Anthracite coal, 58.4 pounds.*

I take this opportunity to express my opinion in the strongest terms, that the amaz-
ing exhibition of oil and gas which has characterized the last twenty years, and will
probably characterize the next ten or twenty years, js nevertheless not only geologically
but historically a temporary and vanishing phenomenon—one which young men will live
to see come to its natural end. And this opinion I do not entertain in any loose or un-
reasonable form ; it is the restilt of both an active and a thoughtful acquaintance with the
subject. Fiom the time that Colonel Drake sunk the first well on the plains of Titusviile,
I have professionally participated in the history of the oil and gas developments, and be-

* J. P. Lesley, State Geologist of Pennsylvania, in Trans. Am. Inst. M. E. vol. xv. pp. 527-8.
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lieve my&plf to be familiar with whatever has been said and done in the premises ; and
there does not remain upon my mind a shadow of doubt respecting the practical extinc-
tion, in the comparatively near future, of that gr^at commerce in oil of which the people
of Penusj-lvania have taken so little advantage when they might have accumulated from
its sale in all quarters of the world a provision of moneyed wealth unheard of in the his-
tory of our race. The opportunity is indeed still offered ; but it is steadily diminishing, and
in a few years it will entirely pass awa3' never to return again. For I am no geologist if

it be true that the manufacture of oil in the laboratory of nature is still going on at the
hundredth or ihe thous^indth part of the rate of its exhaustion. And the science of geo-
logy may as well be abandoned as a guide if events prove that such a production of oil in
western Pennsylvania as our statistics exhibit can continue for successive generations. It
cannot be ; there is a limited amount. Our children will merely, and with diificulty.

drain the dregs.
I hold the same opinion respecting gas, and for the same reasons ; with the difference

merely that the end will certainly come sooner, and be all the more hastened by the multi-
plication of the gas wells, and of the lire boxes and furnaces to which it is led.*

Natural gas in the favored regions has been a great boon to the open-hearth-steel
manager ; he no longer has to spend a very valuable portion of his time " poking the gas-
man to poke his fires."' The gas is carried to the furnace in an even flow through a three-
inch gas pipe, which branches off to both ends of the furnace in two-inch pipes. The
deliver}- and reversing of the gas are regulated by ordinary globe gas-valves placed in the
circuit. The ends of the pipe are encased in the brick work, and open into the flats of each
end of the furnace from the opposite side walls bj^ leaving out the space of a header in the
fire-brick at the ends of the pipe. This gaseous fuel is not diluted to fully 60 per cent, of
its entire bulk with inert nitrogen, as is Siemens gas, which has to be conducted in pipes
of four feet diameter to one of the gas-regeneracors to be pre-heated. Natural gas is con-
ducted directl}^ to the ports of the furnace, as it was found that pre-heating decomposed it

and soon filled the checker-work of the gas-regenerators with deposited carbon. The use
of cold gas is much more than compensated for in the heat produced by the combustion of

the concentrated fuel, and by avoiding the large amount of nitrogen which is present in
Siemens gas. Natural gas melting furnaces are now built so that both of the regenerators
at each end of the furnace are connected with the air-inlet valve, or they are built with
only one regenerator at each end of the furnace for pre-heating the air. In this case the
air-valve and air-regenerators are built larger, with 60 per cent, greater capacity than
when using Siem.ens gas- Natural gas is supplied in the service-mains to melting furnaces
in the vicinity of Pittsburgh with a piessure of about eight ounces ; and this pressure is

adjusted in the service-pipes by regulators, ordinarily furnished to the plants by the
natural gas companies, and placed with their connection io their mains at some suitable
point about the plant. The pressure, as regulated bj^ the valves at the large lash furnaces,
is at present only about one ounce or an inch and a half of water pressui-e, as the gas goes
into the melticg furnace. Tie lighter the pressure, so long as the flow is kept uniform
and steady, the better the combustion and the more intense the heat. The steady uniform
flow of natural gas has made it peculiarly applicable as a fuel for melting in open-hearth
furnacfis and has been a very potent cause of the growing reputation for regularity and
uniformity, as well as for superiority in other ways, of the open-hearth steel made in the
natural gas districts, t

Postulating that every gas pool contains a fixed quantity of gas alreadj^ stored and
awaiting liberation, it is evident that the life of a pool does not depend so much upon the
quantity of gas accumulated as upon the comparative rapidity with which it is allowed to

escape. Given two deposits of equal capacities and pressures— if A suffers depletion by
10 wells in five years B ought to be equally depleted by 50 wells in one j'ear. In fact B
should be most exhausted ; for having five times as many vents as A the gas need travel

buc a short distance in the rock to reach an outlet, and hence suffering less retardation
from friction would escape more rapidly. . . .

It is not claimed in any part of this report (nor indeed in any previous one) that the oil

and gas fields of Pennsylvania are exhausted^ nor that they will be completely drained in o
very few years, axthough speaking comparativelj' and with reference to geologic time, the
latter expression might be allocable. But it is claimed that they have been excessively
and wastefully depleted, that all the fully developed pools are surely on the decline,

that every pool depleted lessens by just so much the area to be profitably drilled, and every
year's unsuccessful prospecting outside of the productive belts and of deep drilling within
them makes the outlook for the discovery of new oil horizons less hopeful, that from this

time forward we have no reasonable ground for expecting or even hoping that these oil

fields will continue to supply the world with cheap light as they have in the past,

and that therefore it is wise to pause and consider how best to husband our remaining re-

sources and make the most of them.

* J. P. Lesley, State Geologist of Pennsylvania, in Trans. Am. Inst. M. E., vol. xiv. pp. 621.

t Alfred E. Hunt of Pittsburgh in Trans- Am. Inst. M. E., vol. xvi. p. 696.
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And when we remember that the piping of natural gas on a large scale is now only in
its iifth year ; that the demands for daily consumption have grown to over 500,000,000
cubic feet per day, and are still increasing ; that nearly all the gas pools now in sight
show evidences of gradual failure ; andthat a large proportion of the available gas territory
in the state has already been more or less thoroughly prospected, we are forced to the con-
olusion that the continuance of gas supplies is even less certainly assured than the
continuance of oil supplies. At any rate the time has evidently come when the natural
gas companies should insist upon a fair compensation for the gas delivered and enforce
economy in using it, for it is too valuable a product and too evanescent to be recklessly
wasted and consumed as it has been in the past.*

In the manufacture of glass, of which there is an immense quantity made in Pittsburgh,
1 am informed that gas is worth much more than thec^stof coal and it •» handling, because
it improves the quality of the product. One firm in Pittsburgh is already making plate-
glass of the largest sizes equal to the best imported French glass, and is enabled to do so
by this fuel. In the manufacture of iron, and especially in that of steel, the quality is
also improved by the pure new fuel. In our steel rail mills we have not used a pound of
coal for more than a vear, nor in oir iron mills for nearly the same period. The change
is a startling one. Where we formerly had ninety firemen at work in one boiler-house,
and were using 400 tons of coal per day, a visitor now walks along the long row of boilers
and sees but one man in attendance. The house being whitewashed, not a sign of the
dirty fuel of former days is to be seen, nor do the stacks emit smoke. In the Union Iron
Mills our puddlers have whitewashed the coal bunkers belonging to their furnaces- Most of
the principal iron and glass establishments in the city either are to-day using this gas as
fuel or are making preparations to do so. The cost of coal is not only saved, but the
great cost of firing and handling it ; while the repairs to boilers and grate-bars are
much less.f

In his last report on the geology of Ohio Prof. Orton devotes a chapter to the utiliza-

tion of natural gas in that state, and some of the conclusions to which the facts and
discussions he presents would lead are summarized as follows :

1. Natural gas finds its highest and most valuable use as domestic fuel- It is here
rhat it does the greatest good to the greatest number. In all our dealings with it this
fact should be kept constantly in view. To maintain it for the longest period for this
service is our highest interest in relation to it.

2. If there is any use for which gas should be sold below the price of the fuel which it

supplants, it is its use in cooking stoves. The less fortunate members of the communities
should be the favored ones in this regard. For the gas used in heating there is no occasion
to mark the price below the cost of coal ; neither is there any justifiable demand for a
discount on gas bills increasing according to the number of fires supplied. If a sliding
scale is introduced it might perhaps better be made to slide the other way, charging con-
sumption bej^ond the average at a higher rate.

3. An advance in price on the part of municipal corporations for all the uses that they
undertake to supply is their proper policy. The price at which they have furnished it

hitherto leads to undervaluing and wasting the gas. The supply will do the towns more
goodbj^ serving them longer if they are required to pay a higher price for the gas.

4. All gas shovild be sold by measured volume. Meters and gauges ought to be intro-

duced everywhere. No adequate motive to economy can be brought to bear on many con-
sumers until thej^ are obliged to pay at a proper rate for what they use.

5. Next to domestic use the use of gas in the production of steam power is to be
counted the most suitable application of it. Comparativelj" small amounts of it are
required for this purpose, and great convenience and economy result therefrom. The most
skilful use of it will find a rate of fifty feet to 1-horse-power sufficient, but a use of more
than eighty feet to 1-horse-power should not be allowed, even if the user is willing to pay
for it.

6. Of the various manufacturing u<ses in which the gas is applied as fuel proper, glass-
making has probably the best rights. It contributes larger returns to the community in
the shape of wages than other like industries. While its introduction into northern Ohio
has been greatly overdone, and while much of it has been accomplished by the exercise of

a mistaken policy, it should be maintained as long as xjossible. To this end economy
should be everywhere enforced. The window-glass works might perhaps be required
to introduce coal into their furnaces for melting at an early day, reserving gas for the
stages of blowing and flattening.

7. From certain uses to which gas is now largely applied it shoild be at once entirely
withdrawn. It is a great wrong to the communitv to allow it to be used in burning com-
mon building Vjrick and in calcining limestone. These processes consume large quantities

* John F. Carll in Geological Survey of Pennsylvania, vol. i5. pp. 11 and 23.

t Andrew Carnegie in Macmillan's Magazine January, 1885, p. 212.
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of gas and make no returns except to their owners. For these uses wood and coal are
good enough. The industry that consumes gas in by far the largest amount is iron work-
ing. It is a grievous mistake on the part of any community or company to allow a rolling
mill access to its gas field. An ordinary mill uses as much gas every day as several
thousands of families Avould consume, and the returns to the common good by such an
application are small compared with any other ways of using the g^s. Even though a-

roUing-mill stands ready to paj^ as much per thousand feet as the small consumers pay, it

ought not to be supplied. If it is willing to do this it shows that there is not enough
charged for the gas. It may be to the interest of the gas company to get its money back
rapidly, it is true, but the community has interests, if not rights as well, that should not
be overlooked in relation to this supply. The state interferes when an oi] well is left with-
out being plugged, or when a gas well is allowed to blow into the air without use. "Why ?

Becaixse these precious stocks of mobile power are fitted to do good to great numbers' of
the people, snd no man has a right to take any action by which they shall be needlessly
wasted. A like reason could perhaps be found for forbidding entirely the use of gas foi

the rough work that has been named above.
8. If economy is everj'where insisted on and pra,ctised, the last days of natural gas in

Ohio may be its best days. If. on the other hand, the wasteful policy that is now so largely
in force should be maintained, there is sure to be, and at no very distant dsLX. great disap-
pointment and reaction in the communities that have obtained it and that have been
stimulated by its acquisition to what may prove an unhealthful activitA\

9. Natural gas is merely a transient phase of the stored power of the earth. Itisfollj-
to talk of its taking anything like a permanent nlace in the work of the world. Th*> claim
that it can do so springs only from enthusiasm or sciolism. There is in reality but little

of it, and this little is found in biit very limited regions and cannot last long whenever
its utilization is undertakea bj- the eager and masterful activities of our day.

10. Natural gas has a very important work to do. It should prepare the world for
something much better than itself. It is giving an object lesson to great communities as
to the advantage of gaseous fuel, and it can hardly be that this lesson will be given in
vain. The exemption from the soot and dust inseparable from the burning of bituminous
coal in our cities and the positive addition that gaseous fuel mak^stothe comfort and cou-
venience of the entire community when used as domestic fuel and as a source of steam
power are results in themselves too valuable to be abandoned when these small and
treacherous stocks of biiried power are exhausted. The conversion of the coal now burned
in a large city into gas before being used would result in an immense economy in fuel,

besides affording the incidental advantage^! alluded to above, and this economy of stored.
430wer is an object to which the civilized w^orld will soon be obliged to address itsel

good earnest.*

[_We in Ontario should be able to learn some valuable lessons from the experiences of
our neighbors as to the uses and economies of so important a mineral as natural gas. In
Essex and the Niagara peninsula there is good reason to believe that we possess a large

supply of it, and in the absence of any other mineral fuel which might be utilized in

manufactures as well as for domestic purposes the wasteful or economic use of it is a.

matter of no little importance. In Essex the bulk of the gas supplies light and heat f6r

the villagers, and in the Niagara peninsula it renders a like service to a small extent.

But by far the greater part of the product of wells in the latter district is conveyed across

the river to supply a cheap fuel to the citizens of Buffalo. This is a questionable policy

in so far as the interests of Ontario are concerned. It is parting with a valuable asset

in an extravagant way, and when it is gone there is an end ofTt/

Expert Opinion on the Niagara Peninsula.

Mr. C A. Ashburner of the Pennsylvania Geological Survey was consulted by
eitizens of St. Catharines as to the possibility of obtaining gas in the vicinity of that

city in sufficient quantities to permit of its profitable distribution through the city for

manufacturing purposes. The following account of the results obtained there is taken
from a paper read by Mr. A. before the American Institute of Mining Engineers.

Immediately subsequent to the erection of the Thorold well derrick, and before drilling
had been commenced, I ventured an opinion that the geological structure of the strata at
Thorold absolutely precluded the existence of gas there in commercial quantity, and that
the drilling of this well would not settle the question conclucively, bec»u?e even if a gas-
pool did exist in the Trenton strata under the eastern portion of the Ontario peninsula,
there was no hope of encotintering it in the Thorold well.

Prof. Orton in the Geological Survey of Ohio, 1890, pp. 278-80.
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The St Catharines well was located at a point where there was apparently a very low
but perceptible dome in the strata, caused by the intersection of two broad and compara-
tively flat anticlinals, one having a general north-northeast and south-southwest direc-
tion, and the uther having a general northwest and southeast direction.* After setting
the drive-pipe in this well in the alluvium clay, drilling was commenced in the upper
portion of the Medina sandstone strata 130 feet vertically below the top of the Medina
formation. The upper part of the Medina is boldly exposed at several points southeast of
St Catharines-

The St. Catharines well was drilled to a total depth of 2,200 feet. The geoloo-ical
horizon separating the Medina sandstone from the underlying Hudson River shalee'Vas
pierced at a depth of 720 feet. The Trenton limestone was struck at a depth of 1,505 feet.
The bottom horizon of the Trentonf was passed through at a depth of 2,182 feet,' drilling
being stopped at a depth of 2,200 feet after 18 feet of theUalciferous sandstone had been pierced.

Combining the sections of the Port Colborne and Buffalo wells with that of the bt.'
Catharines well, the following is a general section of the strata :

Devonian. Thickness. Depth.
Iso. vin. Corniferous limestone 25 feet to 25 feet
No. VII. Oiiskany .sandstone Wanting-.

Sihirian.

f Lower Helderberg limestone Wanting.
I

Water lime Wanting!
I

(The Buffalo cement bed is one of the top strata of the Salina,
No. VI.

-J
and does not belong to the water-lime group, as popularly sup-

I

posed.) Salina or Onondaga limestone and shales 500 feet to 525 feet.
I
Niagara limestone 165 " 530 "

L Niagara shales 70 " 750 '

'

No. V. Clinton limestone and shales .

.

'. 50 " goo "
/ Medina sandstone and shales 850 " 1650 "

\ Oneida sandstone and conglomerate Wanting
No,

Silurio-Cambrian and Cambrian.

xT„ ,.T n;»,„,„v,o(.; C Hudson River shales"! _,,_ .No. III. Cincinnati
^ ^tica shales and slates / 785 feet to 2,435 feet. .

/Trenton limestone ]

Black River limestone I

XT ,, Pirdseye limestone V .„,No-"-
" Chazy "limestone

(

W " 3,112 "

Quebec limestone j
VCalciferous sandstone 18 " 3 130 "

The upper 930 feet of this section has been compiled from facts obtained from the
Buffalo, Gerzville and Port Colborne wells, and from a study of the strata alono- the
Niagara river gorge from lake Erie to lake Ontario .... '^

Tne lower 2,200 feeD of the above section were classified from over 200 specimens of the
drillings of the St. Catharin'^s well and from a number of general facts reported of the
strata pierced by the Thorold well.

In the St. Catharines well several small pockets of gas were found at a number of places
in the Medina, Hudson, Utica and Trenton strata, and about 500 feet below the top of the
Trenton limestone, at a point more than 1,500 leet below ocean level, a pool of gas was
pierced which produced on an average about 100,000 cubic feet of gas i<er day for several
days, but was soon exhausted.

A careful mineralogical and chemical examination of the drillings from the Trenton
limestone pierced by the St Catharines well does not give promise of the existence of gas
in commercial quantities in the Trenton limestone anywhere under the eastern portion of
the Ontario peninsula, unless the character of the rock changes very materially from that
found in the St Catharines well.

This section of the eastern portion of the Ontario peninsula, which is now published
for the first time, is not only of great importance as bearing upon the occurrence of natural
gas in the district, but one of the most important sections relating to American geology,
since it conclusively settles the stratigraphical structure of the Niagara region, whose
geology has been studied by more geologists and for a longer period than that of any dis-

* "There are no such things as cross anticlinals, any more than there are cross billows on the surface of
the ocean during a storm, the whole system of billows being arranged in one direction in nearly parallel
lines, but each billow being composed of a multitude of waves arranged along a line." J. P. Lesley in
the Report of the Pennsylvania State Geologist for 1885, p. xxix.

'
'

t No attempt has been made to subdivide the limestone strata between the Utica shales and the Calci-
ferous sandstone into the Trenton, Black River, Birdseye, Chazy and Quebec ; the drillings betv/een the
Utica and Calciferous being so nearly alike, the entire 677 feet of limestones have been grouped for con-
venience under the name of Trenton.
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trict on the continent. On account of the low southern dip of the strata (an average of 35
feet per mile), the lack of good exposures, except from the falls north to the mouth of the
Niagara river, and the fact that lake Ontario cuts off the opportunity of observing the
bas-et edges of the strata north of the river, it was impossible to determine absolutely the
thickness of most of the strata from the Corniferous limestone down to the Trenton lime-
stone except by drillin^i of weJs : the records of the Buffalo. Getzville, Port Colborne,
Thorold and St. Catharines wells, studied independently and conjointly, have afforded for

the first time this favorable opportunity.
Upon the facts contained here and in my Duluth and Buffalo papers already referred to,

the foil ^wing conclusions bearing upon the occurrence of natural gas in the eastern Ontario
peninsula are based :

CONCLUSIONS.

1. The gas in the Buffalo wells, in quantities sufficiently great to be nrofitably utilized,

comes from the lime shales occurring from 15 to 60 feet above the bottom of the Salina
formation. Small amounts of gas, but not in commercial quantities, were also found m
the Niagara limestones from -15 to 80 feet be'ow the top of the Niagara formation.

2. The top of the Trenton limestone under the city of Buffalo should be encountered
by a well drilled in the vicinity of the Buffalo Cement Company's present wells, at a depth
of 2,400 feet, more or less.

3 Little hope can be entertained of finding gas in commercial quantities in the Tren-
ton limestone under the eastern Ontario peninsvila.

4. In the southern portion of the Ontario peninsula, east of a line from Hamilton to

Port Dover, natural gas, in quantities sufficiently great to be profitably utilized near the

wells can be expected to be found in special localities where the local geological structure

is favorable to its existence, in the following geological horizons : (1) From 15 to 75 feet

above the bottom of the Salina formation. (2) In- parts of the Niagara limestone and
shales ; notably in the upper part of the Niagara limestone. (3) In the upper part of the
Medina sandstone. (4) In the Hudson River and Utica shales and sandstones. The most
promising horizons are those in the upper part of the Medina and lower part of the Salina
formations.

5. It cannot be expected that gas would exist in any of the strata in commercial
quantity unless the eas-reservoir stratum is covered by at least 400 feet of superincumbent
strata ; nor can it be expected that gas will be found in any two or three different strata

in the same well.*

Yet the accounts of recent borings show that gas has been found in two or three

different strata in the same well in the Niagara peninsula.

In volume xvii. of the Transactions of the American Institute, p. 401, the same

authority furnishes the following data on the thickness of formations in the Niagara

peninsula :

THICKNESS OF THE FORMATIONS.

I have recently made a careful geological examination of the Ontario peninsula
between lakes Erie and Ontario ; and the facts obtained during this survey, studied in

connection with the records of the three wells recently drilled at Port Colborne (at the
southern end of the Welland canal, 17 miles west of Buffalo), enable me to determine the
thickness of the Salina strata.

The third well at Port Colborne was drilled 1.500 feet. Carefully collected specimens
of the strata passed through were kept by Mr. 0. C. Richardson, from whom duplicate

specimens were obtained. From these specimens I have gathered sufficient facts to enable

me to construct a detail section of the well, of which the following is a summary :

Thicknes.s. Depth.
Erie Clay '. feet 12 12

( iSalina limestone and shales 473 485

No. VI. \ Niagara limestone l.'JS 640
(Niagara shales 70 710

No. V. Clinton limestone and shales 50 7H0

No. IV. Medina sandstone and shales 740 1,500

The top of this M'ell is 587 feet above tide level ; the top of the Medina sandstone was
struck at a depth of 760 feet ; and. judging from the character of the strata passed through
near the bottom of the well, I do not believe the drill stopped very far above the geolo-

gical horizon between the bottom of the Medina shales and the top of the Hudson River
shalps, so that the thickness of the Medina fornrtation is probably not far from 900 feet.

The Clinton limestones and shales are exposed in the Governnnent quarry back of

the Riordan paper mills at Merritton, 9 miles west of Lewiston. Immedii.tely overlying

the Clinton rocks in this quarry is an exposure of the Niagara shales, the bottom of which

* Trans. Am. Inst. M. E. vol. xviii. pp. 300-3.
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is 490 feet above tide. The same geolocical plane (that between the Clinton and Niagara
formations) in the Port Colborne well Xo. 3 is 123 feet below tide; hence the average
southern dip of thestrata from Merritton to Port Colborne (17| miles) is 35 feet per mile.

This result, considered in conjunction with the scattered geological data collected on
either side of the Niagara river between Buffalo and Lewiston. and with the records of the

Buffalo wells, leads to the conclusion that the bottom of the Niagara shales was pierced

by the drill in the Buffalo deep well at a depth of 710 feet, and that the top of the Medina
sandstone was struck at a depf-^ of 760 fe<-t, so that the drill in this well was stopped in

the Medina formation 515 feet below its upper limit. In this well I would assign a thick-

ness of about 475 feet to the Salina, about 235 feet to the Niagara (both limestone and
shales), and 50 feet to the Clinton.

VALUE OF RECORDS OF BORINGS.

On the value of accurate records of borings John F. Carll of the Pennsylvania

Geological Survey says :

Every land-owner should make it a point to preserve at least one complete and reliable

record of the drillings on his farm, giving the depth, thickness and character of each stratum
from the top to the bottom of the deepest well. This record should be kept from actual
measurements, made wherever a change of rock occurs and recorded on the spot at the
time in a book kept for that purpose ; and not be written up, as is too often the case, when
the well is completed, when it is made to conform to some general formula which the
driller has worked out from his experiences on other wells.*

Whoever has tried to get a record from drillers or the owners or managers of wells

knows how hard it is to procure a satisfactory one. In most cases the record is given from
memory, and all the figures are " about it and about," like the Persian poet's description

of great argument between doctor and saint. Besides accurate figures, samples of the

drilling should be kept in glass bottles provided for the purpose, each sample to be label-

ed with the depth from which it has been taken. But then there is such a thing as

doctoring the record in the interest of the contractor, that he may get another contract
;

and there is such a thing as concealing it, so that other operators may not profit by the

information which it could supply.

AN ACT TO P U E V E JS' T THE WASTING OF NATURAL GASy^
Approved by the Lieuteuaiit-Governor, April 14, 1)>92.

Her Majesty, by and with the advice and consent of the^ Legislative
Assembly of the Province of Ontario, enacts as follows :

Tvi t 1

1. From and after the passing of this Act any person or corporation, and ^^ be^al&^ed
each and every of them in possession, whether as owner, lessee, agent 'or jq escape from
manager, of anv well in which natural gas has been found, shall, unless said unused wells,

gas is sooner utilized, within a reasonable time, not, however, exceeding two
months from the completion of said well, in order to prevent the said gas
wasting by escape, shut in and confine the same in said well until such time
as it shall be utilized

;
provided, however, that this section shall not apply to

any well while it is being operated as an oil well.
2. Whenever anj^ well shall have been put down for the purpose of drilling fh^nT^^d

or exploring for gas, upon abandoning or ceasing to operate the same, the ^gj^g
person or corporation in possession as aforesaid shall, for the riurpose of
excluding all water from the gas-bearing rock, and before drawing the casing,
fill up the well with Pand or rock sediment to a depth of at least twenty
feet above the gas-bearing rock, and drive a round seasoned wooden pluQ-. at
least three feet in length, equal in diameter to the diameter of the well below
the ca=?ing, to a point at least five feet below the bottom of the casing, and
immediately after drawing the casing shall drive a round, seasoned wooden

'

plug at a point just below where the lower end of the casing rested, which plug
shall be at least thi'ee feet in length, taperang in form, and of the same diameter
at the distance of eighteen inches from the smaller end as the diameter of the
hole below the point at which it is to be driven. After the plug has been
properlv driven there shall be filled on top of the same sand or rock sediment
to the depth of at least five feet.

Penalties fo
3. Any person or corporation contravening any of the provisions of the contravention

first or second sections of this Act shall be liable to a penalty not exceeding of Act.
1100 for each and every violation thereof, and to the further penalty of S25 for

* Annual Keport for 1885, p. 77.
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, each thirty' days during which said violation shall continue ; and all such
penalties shall be recovered, with costs of suit, in a civil action or actions in

the name of anj' person or persons who may sue for the same.
Entry on 4. Whenever any person or corporation in possession of any well in which
lands to close gas has been found shall fail t-^ comply with the provisions of the first section
wells. of this Act within the time therein set forth, any person or corporation lawfully

in possession of I'inds on which the well is bored, or of lands situate, adjacent

to or in the neighbourhood of said well, may after ten days' noiice in writing
to the owner of the well or his lessee, agent or manager, enter upon the lands
upon which said well is situated and take possession of said well from which
gas is allowed to escape or waste, in violation of said first sectioTi, and tube
and '^ack said well and shut in said gas. and may maintain a civil action in

any court of this Province against the owner, lessee, agent or manager of said

well, and each and every of them, jointlv and severally, to recover the cost

tiiereof. in addition to the penalties provided by section 3 of this Act.
Power to take 5. Whenever any person or corporation shall abandon any gas well and
posse.'ision of

gj^all fail to comply with the second section of this Act, any person or corpor-
well and plug

^^^j^qj^ lawfully in possession of lands adjacent to or in the neighbourhood of
same.

said well may after ten days' notice in writing to the owner or his lessee,

agent or manager, enter upon the land upon which said well is situated and
take possession of said well and plug the same in the manner provided by the

second section of this Act. and may maintain a civil action in any court of

this Province against the owner or person abandoning said well, and every of

them jointly and severally, to recover the cost thereof, in addition to the

penalties jjrovided by the third section of this Act.

Commence- 6. This Act shall take effect on, from and after the first day of May,
ment of Act. 1892.
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THE MINERALS OF ONTARIO.
An Address to the Students of Upper Canada College, May 6, 1892.

It is about thirty years since in a country school section in one of the Lake Erie

counties I gave my last talk to boys and girls. Never much gifted in that way, I feared

to trust myself to make an oral address in a room of College boys, and e^[)ecially upon
a subject that demands care in the statement of facts. Therefore I have thought it

wise to speak to you from paper.

Thirty years is a long time in the life of a man, as the life of man goes ; a long

time to be spent in well or ill doing. In that school section where I taught a genera-

tion ago I am reminded that there were foityeij^ht or fifty persons each of whom had
then reached my present time of lite, or over. They were men and women in the vigor

of their days and strength, who had cut for themselve.s homes out of forests of oak

and maple and walnut and chestnut, and a hardier or healthier lot of men and women
you could not find in the whole of broad America. Where are they to-day ? The
answer is the old, old story. Of all but two of their number it has now to be said

that there are other toiling hands where theirs have ceased from their labors, and there

are other weary feet where theirs have completed their journey. It is the old, old

story. " One generation goeth, and another generation cometh ; and the earth abideth

forever."

You have read of Waterloo, an event of seventy-seven years ago. You recall the

brilliant cavalry attacks of Marshal Ney upon Wellington's fifth brigade, and Welling-

ton's unleashing order at sunset when arose that stern and appalling shout which the

British soldier is wont to give upon the edge of battle, and which eo enemy ever heard
unmoved. In that fifth brigade which withstood and )epulsed the charges of Marshal
Ney's horse, and joined in the shout whfn the order to advance was given, was an Irish

soldier, Maurice Shea, one of the 24,000 of Engli.ih, Irish and Scotch who shared in

the glory of that fateful day. Maurice Shea was the last survivor of the 24,000, and
his death at the age of 97 took place a few weeks ago in the town of Sherbrooke, in

the province of Quebec*. A few days later there died in France the last .-survivor of

the marines who fought and lost under Villeneuve off cape Trafalgar. Eighty-seven
years—nay seventy-seven years— is a long time in the life of a man, and such last sur-

vivors as those of Vraterloo and Trafalgar are not often met with in human annals, so

fleeting is our stay upon this world's stage.

In his book on Xineveh and its Remains Layard observes that a deep mystery
hangs over A.'^syria, Babylonia and Chaldea. With these names, he says, are linked great

ijations and great cities dimly shadowed forth in history ; mighty ruins in the midst of

deserts, defying by their very desolation and lack of definite form the description of

the traveller ; the remnants of mighty races still roving over the land ; the fulfilling

and fulfilment rf prophecies ; the plains to which the Jew and the Gentile alike look as

the cradle of theii- race. Lor six centuries Nineveh was one of the great cities of the

* Since this was written 1 have seen a letter by A. B. Powell in the London Free Press which tells of
another last suivivorof Waterloo—William Chamoers of Dresden, in the county oi Kent—who not only
fought at Waterloo but went through the whole of the Peninsular war. Mr. Powell says that Mr Chambers
was born in the vounty of Antrim, Ireland, on the 12th of September, 1787. and is therefore in the 105th year of
his age. " He can carry on a conversation with much strength and inteiligence, and gives a most vivid des-
-cription of his life in the army." He came to Canad i, in 1831. Ur. Samson of Blenheim also writes to me con-
cerning him :

" The old man Chambers has been an intimate friend of my father for sixty years, and no
doubt s aiids alone today as the most remarkable man of his age in -the world. He spent a day with me
last week and seems as bright and clear as ever in referring to many of the incidents of his life. His des-
cription of the time^ of the Irish Rebellion of '97 seemed like a chapter from ancient history. To have
seen George the Third on his throne for thirty-three years and all of the events that have occuri-ed since is
certainly to have seen an immense part of the history of all mankind. A master of elegaut English, an
ardent reader, and something ^i a philoRopher for nearly a century, it was a treat to spend a day with him.
He said to me the other day that he had recently sent an invitation to a widow whom he had heard of in
her hundredth year to accept his escort to the Exposition next year !"
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East, or perhaps it might more ^accurately be described as a group of cities. It was
the capital of a great empire, in which a .series of palaces surrounded by great and high
walls had been built by successive kings. It was a city of three days' journey accord-
ing to the prophet Jonah, or of sixty miles circumference according to the old geographer
Diodorus; and it had a population computed to be not less than 600,000. Nineveh
perished with the last Assyrian king •2,.500 years ago, and from that time until the
explorations of Botta and Layard were commenced fifty years ago its place on the
world's map was blotted out. Having been abandoned by man, its palaces and walls
were gradually buried under the fine yellow dust which in the course of centuries the
winds had drifted over them. Xenophon, who commanded the Retreat of the Ten
Thousand, encamped upon the site of the city without knowing its name. When the
battle between the Romans and the Persians was fought within sight of the mounds in
the seventh century of our era " the city and even the ruins of the city had long sines
disappeared," as we are told by Gibbon. And about a hundred and twenty-five years
ago the traveler Niebuhr, father of the historian, passed over Nineveh without perceiving
it ; he mistook for a ridge of hills the dust-covered rampart of brick and earth.*

Then there is Troy, the old Troy of your Homei if you read old Homer here. That
city was taken and burnt by the Greeks more than 3,000 years ago, and its place on
the map has been a sut ject of contention with scholars down to a period of less than

* The following account of ancient Babylon is taken from a paper by Prof. Hermann v. Hilprecht of
the University of I'ennsylvania in the Sunday School Times of May 14, 1892 :

"Between the Euphrates and the Tigris—where the drama of the childhood of man was enacted,
where the waves of the flood roared, and where the unity of the r >ce of man found an early grave in shrill
discord - we behold also the seat of the most ancient empire. And in Ur of the Chaldees the world's history
takes a new beginning,— not built on the might of an Asiatic despotism, but firmly established up n the
living faith of that man who forsook his country and kindred in order to serve the God of gods in a distant
land.

"Some two thousand years before Abraham made his famous journey there existed on the banks of
the Euphrates, farther to the north, a primeval sacred spot,— ancient BaDyion. This was centuries before
Ur came into prominence as the city of the moon-god cult, and, as the seat of mighty dynasties, made its

influence felt in the history of Babylonia. Abnuta two days' journey to the southwest of the present Bag-
dad lay the city, situated on a veritable lowland cut up by thousands of smaller and larger canals. It was
in its commanding and central position, which later engaged the attention of Alexander the Great, that
the unique and h.ng-recognised significance vf the city more particularly lay. The ample watering of the
rich alluvial ground, especially in the neighborhood of the Euphrates and Tigris, under the ingenious
schemes for irrigation invented by the inhabitants, produced a marvelous vegetation unequalled in the
whole world. As late as B. C. 500 the fields of the comparatively little country of Babylonia brought unto
king Darius a tribute of grain equivalent in amount to one-third of the entire produce of the broad.doma ns
of Persia. Then the country was 'an inexhaustible storehouse, and abounding at the same time in palm-
groves even unto the borders of the sea.' To this fact testify the thousands of the cuneiform tablets in
museums in London, Paris and Philadelphia. . . .

" To-day there is lirtle left of the proverbial glory of this early seat of civilization. Palm-groves of
extraordinary beauty indeed still line the sluggish waters of the Eufhrates ; but otherwise the neighbor-
hood of Babylon is an arid, burning wiiderne-<8. The ancient canals which traversed the whole region and
dispensed feitility have dried up, and the winds of winter have often buried them under the drifting sands
And in striking harmony with the Persian caravans of the dead, whose mouldering and offensive corpses
every year infest the routes from Bagdad to Kerbela and Meshed Ali, the far-stretching ruin heaps of ancient
Babylon, as watchers of the grave, tender to them a he.irt-sore welcome, tor several miles the city of the
dead stretches along both banks of the river, with its ruins of walls and terraces and the shattered homes
of its former inhabitants. At the northeastern point encompa.=sed still by deep trenches and massive brick
walls, as of a prison, there rise upon the ma'^sive substructure the ruins of Nebuchadrezzar's palace, with
its spacious chambers and its now empiy halls.

" Far away in the southwest, still to the height of a hundred and eighty feet toward the brazen heavens,
rise the vitrified ruins which some S-holars believe to be the remains of t'ne ' Tower of Babel.' When I had
clirnbed laboriously to the highest point of this monument of human ambition I leaned fir a moment
against the walls of the old tower, which have stood for millennium^, and my eye glanced longingly beyond
the sand-flats and morasses of the Babylon of today, to seek the life which tilled the streets of the Bibylon
that was. Bu; where once th-^ temples of Bel and Nebo shone like the sun, and, sparkling like jewels,
attracted throngs of worshippers to make their offerings ; where once the hanging gardens o .a Semiramis
delighted the eye as a world's wonder ; where once the Median princess Amytis, walking to take the air in

the shadow of rare trees and fragrant shrubs, dreamed of the mountain ranges and leafy wnods of her home.
—there rises now a chaotic mass, broken by heights and hollows, from the lonely plains of Babylon. Turn
whithersoever we may, our glance is everywhere met with scattered fragments of the storied piles, with the
high-sounding inscription, ' Xebuchadrezzar, king of Babvlon, adorner of the temples Esagila and Ezida,
first born son of Nabopolasser, king of Babylon, am I.' The proud speech cf the self-consciou5 monarch,
before whose scepter the jieoples of Asia as far as the Nile stream bowed, sounds like a hollow mockery in
the face of Isaiah's grewsome words, ' How ar<- thou fallen from heaven, O day star, son of the morning

!

how art thou cut down to the ground, which didst lay lo\\ the nations !
' If I ever had doubted the exact

fulfilment of Old Testament prophecy such a doubt must have vanished under the impression I received^
irom these striking facts among those cheerless solitudes full of ruins and graves, full of death and decay.""
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ten years ago. "The question is now decided for ever," Dr. Schuchhardt tells us. " On
the hill of Hissarlik Dr, Schliemann has uncovered the aucient palaces of Troy, has

laid bare its colossal fortifications, and brought to light its treasures of gold and silver.

Moreover, in the country round about, his unwearying exertions have proved the

accuracy of many details, which show a coincidence, astonishing even to the most credulous,

between the picture unfolded in Homer and the one preserved to this day."* The mound
of Hissarlik is shown by Dr. Schliemann to be the remains of seven successive cities,

one built over the ruins of another, and the second of which was the Troy of Homer.
The first lies on the virgin rock, 115 feet above the sea, while the full height of the

hill at the beginning of the excavations was 162 feet. The second is separated from the

first by a layer of debris eight feet in thickness, covered by a layer of soil nearly two

feet in depth, which proves that the site had been deserted and not built upon for a

long time. The walls, the towers, the palace, the pottery, and the gold and silver cups

and bowls and vases and ornaments uncovered in the second city are remarkable evi-

dences of its strength and civilization, and fully justify the observation of Dr. Schlie-

mann in his last report that only after he had cleared the walls and excavated beneath

them was he able to clearly understand how long the duration of this settlement had been

and for what centuries its golden era must have lasted. He was able to verify in many
particulars the accounts of Troy given by Homer, as tiaced in the records of the ruins,

not the least important of which is the fact so curtly told in our primers that " Troy—
was—burnt," the proof of which he found in the charred beams and the vitrified brick

of its walls. And he was able also to establish this further fact, to quote Schuchhardt

again, that "there existed on the site of Hissarlik, at a period far anterior to any we
know of on Greek soil, a proud and royal city, mistress of sea and land ; and the

singers of the Trojan war, just as they were familiar with Ida and Skamander, with

the Hellespont and the Isle of Tenedos, knew also of this city, knew of its golden age

and of its mighty downfall."!

I have said this much by way of preface in the hope of giving you some idea of

the lapse of time as we fini it in the annals of human events. What it means when we
come to consider the history of the earth itself, how we measure the time of geologic

events, we can hardly conceive, much less determine. The brick in the walls of this

building was made out of the brown clay of the Drift age, the Saugeen clay of the

geologists, which you find extending over a wide area of the province, underlying the

humus or vegetable mould and perhaps a few feet of gravel or sand. It is as old as

the glacial era, or the closing period of that era, and doubtless older than our great lakes

as these now exist, and very much older than our forests. But after all it is only the

product of older rocks, of the granites and clay slates of the Huronian and Laurentian

areas, ground to dust by glaciers, or decomposed by the action of water and weather,

or dissolved by carbonic acid in a moist atmosphere. Much older is the lime in the

plaster of the walls, the material of which we get at the nearest point from the Niagara

group of rocks, whose aggregate thickness in places is not less than 150 feet. Whether
built up by the encrinites whose forms are so plentiful in the upper beds, or by the depo-

sition of calcareous matter chemically separated from the primary rocks in the ancient

seas, or, as seems most likely, by both these agencies working together, the process

must have occupied thousands of years. Still more ancient is the brown sandstone used

in the foundation of your building, taken from the upper beds of the Medina forma-

tion, near the base of the Niagara escarpment. Where this stone is quarried at the

Forks of the Credit the Niagara limestones overlie it to a height of nearly 200 feet ; and this

sandstone, like the limestone and the clay, is material reworked from the primaries. Very
much older than the clay or lime or sandstone are the slates on the roof. The slates

we use here are obtained for the most part from the province of Quebec or the state of

Vermont, where they occur in the so-called Quebec group of rocks in the Lower Silurian

system, but which is probably of pre-Cambrian or Huronian age. We know that the

best slates are found among ancient lavas and rocks -^vhich have been faulted and tilted,

and we have reason to believe that they have been formed under the influence of great

*Schliemann's Excavations, an Archaeological and Historical Study, by Dr. C. Schuchhardt, p. 18.

t/6. p. 92.
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pressure and heat. In this province if slates of good quality and cleavage exist at all

they will no doubt be found in the Archaean formations of the north, and explorers report
their discovery there. On Temagami lake and the Matabechawan river there is said to

be enough to supply the continent,—but the stories of explorers must be received with a
grain of salt.*

Bat if the sandstones, limestones and clays out of which the walls of this college

building have been constructed are old, what is to be thought of the age of those primary
rocks out of whose ruins they were brought, and worked over grain by grain, and slowly
laid down again by the waters of the sea in new beds removed by hundreds of miles
in distance and by eons of years in time from the parent bodies? An I what is the
life of man compared with those primary rocks, or those still order and formless rocks
whence the primaries had their origin 1 To think on those themes or s^^ek to answer those
queries is only to bring up afresh the questioning which came to Job out of the storm.

Who is this that darkeneth counsel
By words without knowledge?
Gird up now thy loins like a man

;

For I will demand of thee, and declare thou unto me.
Where wast thou when I laid the foundations of the earth ?

Declare, if thou hast tinderstanding.
Who determined the measures thereof, if thou knowest ?

0" who stretched the line vipon it?
Whereiapon were the foundations thereof fastened ?

Or who laid the corner stone thereof
;

When the morning stars siug together.
And all the sons of God shouted for joy ?

Or who shut up the sea with doors.
When it brake forth, as if it had issued out of the womb ;

When I made the cloud the garment thereof.
And thick darkness a swaddling band for it,

And prescribed for it my decree,
And set bars and doors.
And said, Hitherto shalt thou come, but no further

;

And here shall thy proud waves be stayed ?

We are appalled by the story of our earth's creation
;

yet it is befitting that we
study it, and speculate upon it, and strive to understand it. Even in things too large

for finite comprehension it is profitable to speculate and enquire if we do so in a spirit

of reverence and of loyalty to truth, for the miud expands by the contemplation of the

Hniverse about us.—But let us get on to the practicable and the knowable.

The primary rocks, embracing the Cambrian, Huronian and Laurentian systems,
together with the igneous rocks which sometimes overflow them as trap, but are oftener

extruded through them as veins and dykes, are the source of almost all our minerals. Of
the primary rocks we know something. They make up the surface of a very large portion
of our country, and small regions of them have been explored and studied with more or

less care for many years. They are indeed of vast extent and volume, covering an area
in Ontario alone of not less than 150.000 .'quare miles. In the Dominion they reach
from the straits of Belle Isle on the Atlantic to Demarcation point on the Arctic ocean,

and cover an area of 2,000,000 square miles. Their thickness has never been measured,
and owing to foldings and tiltings it may be impossible to measure it, but one section of

the Laurentian series north of the Ottawa river was computed by Logan to be .32,750 feet

or a little over six miles. By others the depth of the upper division of this formation is

estimated at 100,000 feet or nearly twenty miles. The Laurentian mountains, which
extend in a V-sh»i;)ed line from Labrador to the region west of Hudson bay, are the oldest

in America ; and upon both their northern and southern slopes in Ontario, but especially

*This reminds me that after the Mining Commissicn had taken the evidence of Sir James Grant at
Ottawa the witness volunteered a pif-ce of wholesome advice. " You mtst be very careful, Mr. B. ," Sir
James said in his deliberate Scotch way, "of what these mining men tell you ; they are ho i)rone to exag-
gerate." "Yes," I sa;d, " I have no doubt Divid had them in his mind's eye when he made that hasty
remark. You know David prepared a liuudred thousand talents of gold, and a thousand thousand talents
of silver, and brass and iron without weight for the building of the temple ; and when he said in his ha*te
that all men are liars I sometimes suspect that he had before him his experience with the mining men of
his day." Sir James thought so too.
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upon the latter, are stratified beds of successive ages which are no doubt the accumulations
of sand and mud worn away by the action of ice and rains upon the mountain ranges
during countless time.

''The destruction of the elevations in the Laui-entian district," Prof. Shaler says, " is

so complete that we cannot make out the original trend of the several ranges ; as in an
ancient c'ty where the devastation wrought by time leaves nothing but a confused ruin
which we only know to have been the dwelling-plaoe of men by the nature of the materials,

so this old mountain fiild can only be shown to have been at one period like the newer
systems of the Cordilleras and the Appalachians, by the waste of its former structures."*

If you examine a fragment of Laurentian rock under a glass or even with the naked
eye you will observe that as a rule it does not consist of one mineral or element, but of a

variety of metallic and non-metallic substances which enter into almost endless combina-
tions. Of the sixty or more minerals found in this Laurentian series and its enclosing

veins there are twenty-three enumerated by Sterry Hunt which are constituents of the

country rock as well as of the veins, including such important ores as apatite, serpentine,

muscovite. quartz, magnetite, hematite, pyrite and graphite. Great limestone beds are

interstratified with gneisses and quartzites in the formation, and disseminated through
the limestone or arranged in parallel bands in it are grains of specular and magnetic
oxides of iron, scales of mica and graphite, and crystals of iron pyrites and apatite, all of

which are sometimes met with also in large accumulations either in veins or running
with the stratification.!

In the Huronian and Cambrian systems the minerals are largely the same as in the
Laurentian, from which they have been derived ; but they also abound in dykes and are
covered in placei- with extensive overflows of greenstone and basaltic trap, and are reticu-

lated with mineral veins. They are pre-eminently the metal-carrying rocks of our province,

and are for that reason of first importance from an economic point of view, or are by
most persons so regarded. The Cambrian .system is confined chiefly to the shores of lake
Superior, embracing the Animikie, Nipigon and Potsdam formations ; but there is also

an outcropping of the Potsdam in the eastern part of the province, from the river St.

Lawrence below Brockville to the town of Perth in Lanark. The Huronian is much more
extensive, consisting of a number of belts or areas from the upper waters of the Ottawa
river to Lake of the Woods. The system has not yet been accurately mapped, but the
largest belt is no doubt that which extends from Georgian bay northeastward to the province
line at lake Temiscaming, where it enters Quebec and continues to lake Mistassini. Other
important belts he between lake Superior and the western limit of the province, and
these like the one north of Georgian bay have their greatest length in northeast and
southwest lines. The most extensive remaining areas are those in the upper basin of the
Moose river and its tributaries, and in the region north of lake Superior and east of lake
Nipigon. The mineral-bearing di.strict of which the northern part of the county of

Hastings is the centre was at one time supposed to belong to the Laurentian system
;

but its rocks are now by some geologists classed with the Huronian, and by others with a
later series, the Taconian.

Rocks of the Silurian and Devonian systems, which constitute all the more recent
formations in Ontario, have hardly been disturbed at all since their first deposition, except
as changes of elevation or subsitlence may have occurred slowly and uniformly over wide
areas. Veins carrying small quantities of galena, copper and some other motals cut
through the lowest Silurian formations in the eastern parts of the province, where thin
beds overlie th'^^ Laurentian rocks ; but no dyke or vein has yet been discovered in the
sandstones, shales and limestones which cover to great depths the country between the
great lakes. Mineral veins are most frequent in districts where eruptive rocks are

* The Story of our Continent, p. 99.

t Pmf. Coleman of the School of Practical Science informs me that he has observed the following mine-
rals in 01 r Archaean rocks in con>iderable amount, viz. : Essential and Secondary—Quartz, orthoclase,
niicrocline, plagioclase (several species), muscovite, biotite, hornblende (several species), au2:ite (several
species), epidote, serpen'^ine, calcite, eleolite, olivine, kaolin and dolomite. Accessory— Garnet (several
species), courmaline, zircon, apatite, magnetite, ilmenite, titanite, rutile, hematite, limonite, siderite,
pyrite, pyrrh otite, chalcopyrite and graphite. Several other minerals he has observed in less amount.
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abundant and are confined to certain areas of disturbance, and of these conditions the
Silurian and Devonian rocks of western Ontario give no sign. Either they were laid

down in a quiet period of the earth's history, or the region over which the}' extend was
never seriously subject to the influence of disturbing agencies. It is a vast plain whose
level is only broken by long and low anticlinals, and therefore there have been no great
movements to divert pressure from one part of the earth's crust to another, to find out
lines of weakness and develop volcanic excitement along lines of fracture.

I would not however have you assume that there are no minerals where there are
no veins. Iron ore is sometimes found in large deposits in regions where no veins occur :

and although it has not yet been discovered in the Silurian or Devonian systems of

western Ontario, except as the local coloring matter of certain strata, no one can defi-

nitely say it does not exist there. Salt is found in great abundance in beds of the Onon-
daga formation, and above it in parts of the same formation are extensive bedsof gypsum.
Of limestones, sandstones and clays there are illimitable quantities, suitable for economic
uses ; and of all the minerals of those newer systems, salt, petroleum and natural gas
excepted, the source is to be sought in the Archaean rocks of the north.

As far as known there are about 600 mineral substances in the crust of the earth-

which are made up of the 64 or more elements found in the earth and its atmosphere.
These elements are classed as gases, metals of the alkalies, metals of the earths, metals
proper and non-metallic substances ; but many of them must be exceedingly rare, sime it

is estimated that eleven of the number make up 99 per cent, of the earth's crust. One of

the gases, oxygen, forms one-half of the whole ; silicon, a non-metallic substance, one-

quaiter ; aluminium, a metal of the earths, one-tenth ; calcium and magnesium, two other
metals of the earths, 8 per cent, of the whole ; sodium and potassium, metals of the alka-

lies, 3.6 per cent. ; carbon, iron, sulphur and chlorine together, 2.4 per cent. ; and all

other bodies one per cent. Of the compound bodies silica constitutes 53 pei cent, of the
whole

; alumina 19 per cent ; and lime, magnesia, soda and potash, 17 per cent ; leaving
the combinations of oxygen with carbon, iron, sulphur and chlorine to make up 7.5 per

cent., and with other bodies 3.5 per cent. It thus appears that the metals proper consti-

tute only a very small part of what we know as minerals ; and in no corner of the globe
are they so generally diffused as to form any great bulk of it, although some areas are

vastly richer in the metallic ores than others.

No one can undertake to give an exhaustive account of the minerals of our province,

for the sufficient reason that only a small portion of it has been explored. Fifty years ago
the work of the Geological Survey was begun by Sir William Logan, with a small staff

;

but the labors of the Survey were spread over the whole of Upper and Lower Canada.
Twenty-five years later the area was extended by Confederation to the maritime provinces,

and in five years more the country was taken in from ocean to ocean, embracing a land

area of 3,315,000 square miles. Logan's survey of Ontario did not extend northward
beyond the height of land, and indeed a very large part of the Ontario of our day north-
ward and westward was not supposed to lie within its boundaries a quarter of a century
ago. Since then other portions of the Dominion have demanded the attention of the
Survey, and the result is that little has been added to our geological knowledge of Ontario
since the publication of Logan's Geology of Canada in 1863. Small sections have been
surveyed with more or less care. Hunt ^ ade a report on tli^ Huron salt district, Vennor
on the Hastings district, Lawson on the Lake of the Woods, Ingall on the silver-bearing

rocks of lake Superior, and Bell on the Sudbury district. Other larger territories have
been explored in a general way, but not so as to supply very definite or practical informa-
tion on the character of their ores or minerals. Bell's report on the Hudson bay district

will answer for illustration ; an exhaustive report on so extensive a region could not be
made on the observations of two short seasons of field work. His more recent report

on the geology of the Sudbury mining district is based on the labors of three seasons, and
embraces a tract 72 miles long by 48 broad, or 3,456 square miles. Now at 130 working
days in the season a thorough survey would require the covering of nine square miles per

day, which is far more than could be accomplished under the most favorable circumstances.

But see what the difiiculties were as described in the report.
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Rocky ridges and boulder-covered slopes, alternating with, swamps and small lakes
are the rule over the greater part of the area. In most parts the boulders are not only
thickly scattered over the uneven rocky surface, but are often piled on top of one another
without any finer materials between them. The trees which originally grew between and
even on top of the boulders have generally been killed by forest fires, and their trunks
have fallen over them in every direction. A second-growth thicket of small nrickly
spruces entangled with tough young birches has sprung up among the boulders and
resists the explorer's progress like a continuous hedge. This, together with the uncertain
footing, due to the boulders and the net-work of prostrate trunks, renders it very difficult

to make one's way through tiles'^ obstructions. ludeed it sometimes became impossible
to do so until we had first chopped a passage throiigh them.*

With such hindrances to exploration large portions of the field must have escaped

notice, and so the report cannot be assumed to deal fully with the ores and minerals of the

district. It is possible that there are many metalliferous veins and ranges in those two

and a quarter millions of acres of his sheet which the geologist either passed over

unobserved or did not cross at all. The late Alexander Murray spent a year in surveying

the district between lake Wahnapitae and the mouth of Whitefish river on lake Huron, yet

only the barest mention is made in his report of a sign of the nickel ore which within the

last six years has made the name of Sudbury famous in America and Europe. Not one-

tenth part of the province has been explored, we are told by the head of the Geological

Survey, although the work has been carried on by the government for fifty years. There-

fore we are forced to speak in a qualified way on the extent and value of its mineral re-

sources. We know that they are considerable by the number and variety of discoveries

which have been made and proven. They may be vastly greater, but that can be deter-

mined only when the whole area has been gone over, and 200,000 square miles is a very

large territory to be scanned by the geologist's eye or sampled by his hammer. Fortunately

his labours are being supplemented by the explorer, and in recent years the explorer has

developed not a few of the qualities of an expert. Accordingly 1 feel sanguine that the

ratio of progress in knowledge of the geology of our province will soon be increased, and

that we shall not have to wait five hundred years for a completion of the survey.

I propose now to pass in review, as concisely as may be, some of the principal ores

and minerals of the province, their places of occurrence, and the extent to which these

resources of our natural wealth have been developed ; and for convenience I shall group

them under the folio wing heads, viz : i. Metals and their Ores ; ii. Structural and Decora-

tive Materials ; III. Mineral Pigments ; iv. Mineral Fertilizers; v. Refractory Materials;

VI. Salt and Mineral Waters ; and vii. Matei'ials of Light and Heat.

I. Of the principal metals we have, in alphabetical order, aluminium, arsenic, copper,

gold, iron, lead, nickel, silver and zinc, one or two of which are sometimes

found in the native or metallic state, but all of them in chemical combination with other

elements in the form of ores and earths. Often they occur in veins traversing the crystal-

line rocks and in i;he rocks themselves, frequently as deposits and impregnated beds, and
sometimes, but very rarely, in alliivial clays, sands or gravels. How the metals came to

occupy veins or the country rock, and whether they came as elements or compounds, no
one can tell. We can speculate on their source, and there ai-e many theories,—so many,
in fact, as to suggest the story of the young candidate at a civil service examination.

"How did you succeed my son ?" his father asked. " O pretty well, father, I guess. I

answered one question, I am sure." "And what was that?" "Well, they asked Why
Charles i. was put to death ? and I answered that I didn't know." As to the metallif-

erous veins there are theories of contemporaneous formation, of igneous injection, of

electric currents, of aqueous deposition from above, of sublimation, of lateral secretion

and of ascen.sion. Pre-stwich says that by Werner and his school "They were supposed

to have been introduced in a .«tate of solution from above ; by others they were supposed

to have been injected simultaneously with the opening of the fissures from below ; but

•Report on the Sudbury Mining District by Dr. Robert Bell, p. 7 f.
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the more general opinion of geologists now is that they are the deposits formed during
lengthened periods by thermal mineral waters or by sublimation." And again he observes
that

Ordinary miLeral veins were no doubt fissnres in which there were cavities or spaces
left open for a length of time, and in the interstices or on th^ sides of which were gradual-
ly deposited a varietj- of minerals and of metallic ores. The banded structure of some
veins, and the fact that the minerals are such that could be deposited in water, tend to
prove that their formation has been in most cases due to thermal waters, rather than to
sublimations of gas3s and vapors such as are now discharged in the solfataras of volcanic
districts. It is possible that in some instances such emanations may have contributed to
a particular result, but in the majority of cases the phenomena agree better with the hypo-
thesis of aqueous solution.*

Sir Archibald Geikie in discussing the various theories of origin says :

The structure and characteristic mineral combinations of metalliferous veins are
precisely sucti as would be produced by deposition from aqueous solution. There can
hardly be now any dorrbt that the cont<^nts of these veins have generally been deposited
by water. But the source from which the metals were derived is not so obvious. The
fact that the nature and amount of the minerals, and especially of the ores, in a vein so
often vai-y with the nature of the surrounding rocks sho'vs that these rocks have had an
influence on the precipitation of mineral matter in thp fissures passing through them, if

they were not themselves the source from which the metals were obtained ; for, as already
r. marked, the presence of the heavy metals has now been detected in rocks of almost every
kind and age. On the other hand, in some volcanic districts at the present time various
minerals, including silica, both crystalline and chalced'inic, metallic sulphides,- and even
metallic gold, are being deposited in fissures up which hot water rises. Each of these
modes of origin may in different cases have occurred. It is almost certain, from what we
now know of the diffusion of metallic substances, that there must be a decomposition of
the rocks on either side of a fissure, perhaps to a great distance, and that a portion of the
mineral matter abstracted will be laid down in anothpr form along the fissure walls. If,

on the other hand, the rocks on either side of the fissure are permeated for some distance
by hot ascending wateis, holding such metalliferous solutions as have been detected in the
hot springs of California and Nevada, some of the dissolved mineral sitbstauces will
doubtless be deposited in the fissure, and may even be introdticed into the poi'es and
cavities of the adjacent rocks.

f

Sterry Hunt's theory is set forth as follovvs :

The metals . , seem to have bf^en originally brought to the surface in watery solutions, from
which we conceive them to have been separated bj^ the reducing agency of organic matters
in the form of sulphurets or in the native state, and mingled with th"^ contemporaneous
sediments, where they occur in beds, in disseminated grains forming fahlbands, or are the
cementing material of conglomerates. During the subsequent metamorphism of the
strata the-e metallic matters bfing taken into solution by alkaline carbonates or sulphu-
ret«, ha' e been rede.oosited in fissures in the metalliferous strata, forming veins, or,

ascending to higher beds, have given rise to metalliferous veins in strata not themselves
metalliferous. Such we conceive to be, in a few words, the theory of metallic deposits

;

thpy belong to a period when the primal sediment ^ were yet impregnated with metallic
compounds which were soluble io the permeating waters. The metals of the sedimentary
rocks are now however for the greater part in the form of insoluble sulphurets, so that
we ha'-e only traces of them in a few mineral spriugs, which serve to show the agencies
once at work in the sediments and waters of the earth's crust.

J

And Arthur Phillips, after demonstrating the almost universal presence of heavy
metals in rocks belonging to every geological period, states his conclusions briefly in these

words :

There can be no longer any doubt th^t the filling of veins has often been derived, in a
state of chemical solution, from the surrounding country rock, and the theorj^ of lateral
secretion appears to explain more satisfactorily than any other certain phenomena not
otherwise easily understood. Jt moreover not only accounts in a satisfactory way for the
changes which take place in metalliferous veins when passing from one formation into
another, bnt it also affords a Tea«onable explanixtion for the fact that shoots of ore tisually
follow the dip of the enclosing rocks.

§

This relation of ore bodies to surrounding rock was illustrated in the Silver Islet

mine, to which I shall again refer, and has long been familiar to miners. The famous

* (^eoloory, Chemical, Physical and Stratigraphical, by Prof, Joseph Prestwich, vol, i pp, 334-5.

t Text Book of Geology, p. 590.

X Chnmical and Geological Et-says, 3rd ed., p. 220,

§ A Treatise on Ore Deposits, p. 85.
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Dolcoath mine in Cornwall changed from copper to tin some forty years ago, and in both

Cornwall and De%'on it has been observed that some lodes yield tin where they cross

granite, and copper where they traverse slate, changing from one metal to the other as

they cross from the one rock into the other. In the north of England, again, the galena is

most abundant in the limestones and scarcest in the shales, and Geikie mentions the fact

that the veins in the Great Limestone, as it is called, which is 150 feet thick or less..

have yielded as much lead as all the rest of a mass of 2,000 feet ot strata put together.

The question of the origin of metals as found in veins and in the country rock has
not been solved, but I thought it might interest you to be told what theories are held

respecting it, as well as some peculiarities concerning the occurrence of metals and their

ores.

As to aluminium, the tirst of my list, the theory of its origin is not a matter of so

much doubt as that of most other metals. Yet it is never found in a free state in nature,
and although by great odds the most abundant of all the metals—being estimated to
make up a tenth of the earth's crust—it is one of the most modern in respect of discovery,

A great French chemist, Lavoisier, suspectpd its existence about a century ago as the
metallic base of alumina, but not until 1827 was it isolated for the tirst time. Then
however it was obtained only as a metallic powder; the first ingot was cast in 18.54.

Alumina itself was not named until 1760, when it was obtained by calcining alum. We
tind it in many forms and combinations. It is the basis of all clays, and when crystal-

lized in six-sided prisms it is called corundum, the clear and blue varieties of which
constitute sapphire and the red varieties oriental ruby. Alumina is one of the chief
components of felspar, which is a mineral generally of igneous origin, erupted from below the
sedimentary strata. Felspar itself is one of the components of granite and syenite ; but
occasionally it is found separate and in large masses, as in parts of the counties of Fronte-
nac, Leeds and Lanark. It is very generally ditfused in rocks of the Laurentian system.
Exposed to atmospheric influences the soda and potash felspars are altered to kaolin or
china clay, but generally the admixture of lime, iron and other impurities on this side of
the Laurentians has produced the common clays of our farmland. In localities on the
other side of the Laurentians, especially on the Missinaibi and Abittibi rivers on the
Hudson bay slope, there are extensive deposits of a very pure kaolin which, when reached
by railway communication, will prove to possess great economic value. Doubtless you
sometimes wonder at the lightness and strength of jjorcelain or chinaware, but wonder
will cease when you know that it is made up largely of the metal aluminiuoa. The sample
of this metal before me. which is 8 inches long, 4| inches wide, one inch in thickness and
weighs only 3 pounds 8^ ounces, was smelted Irom a charge of kaolin in a crucible. As
made by the first process thirty-eight year.s ago, aluminium cost its weight in gold. Six
years later it was produced at a cost of §8 per pound and the selling price was 612, at
which price it remained for twenty-five years. In 1885, by the application of electricity,

the cost of production was I'educed to SI per pound; and by an improvement of the
electrolytic preparation the cost in the following year was further reduced to fifty cents
per pound, the selling price now being seventy-five to ninety cents per pound. By
this last process it is claimed by Prof. Richards, instructor in metallurgy at Lehigh
University, that " the electrolytic preparation of aluminium has reached its climax of
simplicity." In an article in the January number of the Cosmopolitan Magazine Prof

.

Richards says :

The electrolytic processes for pure aluminium will be developed, but not radically
changed. Details wiJl be improved, but in principle they havd reached their maxi-
mum development. It is unlikely that by tbem aluminium will ever be made and sold at
a fair profit much below its present selling- price. It will be several years before this
maximum development is reached, and then the aluminium industry, metallur-
gically speaking, will again be at a standstill. The next upheaval afier this will be
the discovery of a process using neither sodium nor electricity, a purel3^ metallurgical
one, simple, rapid and cheap, by which aluminium can be nroduced at a cost of five to
ten cents a pound. The writer hardly looks for this within the next fifty yeirs, but before
the next century has run its length such a process will be in operation.*

* The Cosmopolitan Monthly Magazine, January, 1892, p. 28.
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Well, the truth of an old adage finds here another illusttation : It is never safe to

propliesy unless you know. A purely metallurgical process hns already been discovered,

a sample of what it can accomplish is the block of aluminium before me, and I am assured

that at a selling price ol twenty five cents per pound there is a fortune in it for the inven-

tor and the producers. As to its uses in the arts, these will depend on its qualities. It

is li<'ht, being only 2.G times heavier than water, while iron and steel are 7.8 and gold 19.3

times heavier than water respectively. A cubic foot of aluminium weighs 163 lb.,

while a cubic foot of iron or steel weighs 487 1b. and of gold 1,206 lb. It is strong,

the tensile strength per square inch being 26.800 lb., while that of cast iron is 16,500

lb., of wrought iron 50,000 lb. and of steel 78,000 lb. It is feebly magnetic, it has

no sensible taste or odor, it may be foiged or rolled like gold or silver, it is ductile, it is

fusible, and it is almost non-corrodible, neither air nor water nor sulphureted hydrogen

nor sulphuric acid having an appreciable effect upon it; besides which it has most valuable

})roperties as an alloy with other metals. In his excellent work on Aluminium, published

two years ago, Prof. Richards says :

Whatever its price, it can only replace gold or platinum because of its lightness ; jt

already replaces silver especiallj' because of its resistance to sulphur, as well as for its light-

ness, besidesbeing cheaper ; it can only replace the common metals, at its present price, for

uses Avhere its lightness is an extraordinary advantage. But when its price is down to

that of these baser metals it will begin to replace them by virtue of its other superior

qualities, chemical and phj-sical ; aside from its lightness it will w^in a large field simply

in comparison with them on its merits as a metal. Thus there are wide applications now
almost unthouglit of, because the high price has been a blank Avail to stop its use, but as

it cheapens more and more we hear every day of new uses brought to light. Thus its

sphere will widen until, since its ores are as ci eap as those of iron, it will approximate in

utility to that universal metal. . . When aluminium becomes cheaper it will without

doubt be used for culinary articles of many kinds, replacing copper and tin vessels, for it

is attacked to a less degree by the acids and salts ordinarily found in food than either of

those metals, and possesses the great superiority that if dissolved its salts are not

noisonous like those of copper or tin, being, on the contrary, perfectly harmless. The
sulphurous acid of the air or of the products of combustion likewise leave aluminium

untouched, while they quickly blacken silver.*

And in the article in the Cosmopolitan from which I have already quoted the same

authority says :

It has been discovered that many of the alloys of aluminium wnth other metals have

very remarkable properties. For instance, five or ten per cent, of aluminium added to

copper forms a beautiful bronze of a golden color and as strong as ordinary steel. A
small portion of copner or titanium added to aluminium makes it much stronger without

increasing its weight perceptibly. It is these alloys which may replace steel for many
engineering purposes, for they approach steel in strength and yet are very little heavier

than aluminium. Again, a very small amount of aluminium has a decidedly beneficial

effect on cast iron, so that many founderies are using it, while for the difficult process of

making steel castings aluminium is coming to be regarded as almost a necessity. Hun-
dreds of pounds are being used weekly for this purpose.f

I have said so much on aluminium that I must necessarily be very brief in referring

to oth'^r metals and their ores ; but I have done so (1) because this metal is less known

than most of the others, (2) because it is a metal of great promise, and (3) because it ap-

pears likely that no other part of America is so rich in the ores or earths from which

aluminium may be extracted as our own province.

Arsenic is not a metal of high commercial value, it is not consumed in large quanti-

ties and our supply of it in Ontario in the form of the white oxide far exceeds the call of

the market. It is one of the con)ponents of the mispickel ores in the county of Hastings,

and I believe that a sufficient quantity was produced at the Deloro gold reduction works

when these were in operation several years ago to meet all requirements to the present

time. ^___
* Aluminium : its History, Occurrence, Properties, etc., by Joseph W. Richards, M. A., 2nd edition,

pp. 367-9

+ The Cosmopolitan Monthly Magazine, .January, 1892, p. 286. The statement that these alloys are

very little heavier than aluminium can hardly be correct, except in cases where the latter metal constitutes

the princi]>al prvrt of the alloy.
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Copper is iound in various localities, on the north shore of lake Huron, on the east

shore of lake Superior and elsewhere, o;enerally as copper pyrites in quartz veins travers-

ing greenstone or diorite, as at the Bruce and Wellington mines ; but sometimes native

and in sulphurets, in araygdaloidal trap, conglomerate and sandstone, as at Mamainse
peninsula and Michipicnten island in lake Superior, and at points on the mainland along
the north shore of this lake. It may be noticed here, and the fact has an important
l>earing, that microscopic observations made by the late Prof. Irving of the United States

Geological Survey have established a complete identity between the Michipicoten island

rocks and those of the typical copper-bearing districts of the south shore of lake Superior

in which are situated some ot the largest and richest copper mines in the world.* Copper
ore is iound in many other parts of the province besides those already mentioned, but
perhaps in the greatest quantity in association with nickel in the Sudbury district. For
thirty years, ending with 1875, copper mining on a large scale was carried on at the

Bruce mines ; and Mr. William Plummer, who had charge of the works for a number of

ypars, has estimated the vaiue of the product of these mines at between §6,000,000 and
;$7.000,000. Operations at these mines were discontinued owing to the low price of

copper and have not since been resumed.

The ore of lead, galena, usually carries a small percentage of silver. It occurs in

veins, the greater number if not all of which in this province are found in rocks of the
Huronian and Cambrian systems. Mines have been opened in the counties of Linark,
Front enac and Peterborough, and smelting work5 have been erected at Kingston and
near Carleton Place, but owing to wasteful management in one case and to a limited
supply of ore in the other these enterprises failed. There are rich veins near Garden
river, in the district of Algoma, which were worked about ten years ago ; and although
considerable quantities of ore were raised, stamped and shipped, the lack of capital and
markets led to the works being closed at the end of three or four years. On the north
shore of lake Superior, near Black bay, a number of veins have been discovered, as also in

the district of Nipissing, near lake Temagami.

We have gold bearing ores in many localities, as in the Hastings region, in the Sud-
bury country, in the valleys of the Thessalon and Mississaga rivers north of lake Huron
on the north shore of lake Superior, near Lac-des-milles-lacs, and on the islands and
mainland of Lake of the Woods. Gold occurs almost always in quartz veins, in rocks of
Huronian age ; but som-times it is said to be found in bands of slate, as on a location

near the Vermilion river, west of Sudb'uy. Gold mining in Ontario has never been a
profitable business, although hne specimens showing free gold are often exhibited by
prospectors and real estate miners ; but locations now being worked on Lake of the
Woods, in the county of Hastings and in the Sudbury district are claimed to be full of
promise Reduction works recently started in the two regions first named are likely to
prove the value of the ores, which as a rule are hard to treat. As illustrating the decep-
tive qualities of veins supposed to be gold-bearing, I may mention that of 96 specimens
examined by the chemist of the Geological Survey, particulars of which are given in the
last report of the Survey, 46 contained neither gold nor silver, 13 showed traces of gold
and 4 of silver, while of the remaining 33 there were 21 which contained gold and 18
silver, some specimens showing both metals Yet of those 96 specimens 73 were
collected by officens of the Survey, thus proving the truth of a saying common among
miners that " A great many other things are mistaken for gold, but gold is never mis-
taken for anything else."

Ores of iron are abundant in the Laurentian and Huronian formations, chiefly as
magnetite, but sometimes also as hematite and limouite. In the eastern part of the pro-
vince there are large bodies of magnetic ores in the counties of Peterborough, Hastings
Frontenac and Lanark, some of which are of excellent quality ; but sulphur is often present
and occasionally titanium, both of which are very ot'jectionable substances in combination
with iron. Yet it seems likely that methods will be found to get rid of both sulphur and

* The Copper bearing Rooks of Lake Superior, by Roland Duer Irving, pp. 341-7.
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titanium, or to greatly reduce their proportions in the ore, in which direction very marked
progress has recently been made by a process which consists in crushing the ore and cleans-

ing it at one operation with a flow of water and a magnetic separator. Limonite, the

brown ore, is found in Peterborough, and hematite, the red, in Hastings and Lanark.
Hematite ore also exists in what is believed to be large quantities on the north shore of

lake Supeiior. Farther west, on the Mattawan river, a range containing specular and
magnetic ores is found which is supposed to be a continuation of f ne or other of the great

ranges of Minnesota—the Mesabi and Vermilion. Other ranges of magnetic ore, which
*

are described as of vast extent, lie along the Atik-Okan river, a tributary of the Seine
which flows into Rainy lake. These ranges have been traced a length of ten or twelve

miles, rising in places 200 feet above the plain, and the ore is said to be very rich and
clean. There are many other outcroppings of iron ore besides the ones I have mentioned

;

yet it has to be confessed that there is not a working mine in the province, for which the

only consolation is that we have got the ore still, and that it may perhaps be more valuable

in some day to come, when other great deposits in America are worked out.

Nickel is the most important of all our ores, and there are inexhaustible supplies of

it in the country north of Georgian bay. Nearly fifty years ago nickel was found with
copper on what is known as the Wallace location, near the mouth of Whitefish river. It

was found also on Michipicoten island ; but at neither place is it known to exist in work-
able quantities. The construction of the Canadian Pacific Railway led to the important
discoveries that have been made in the*district of which Sudbury is the centre. A rail-

way-cutting through one of the rocky ranges exposed the ore, which at first was supposed
to be copper pyrites, but which six years ago was ascertained to carry nickel as well as

copper. Explorations and woi kings made since have resulted in proving that the Sudbury
district is richer in nickel ore than any other known part of the world, and tvro engineers

of the United States navy department have reported 650,000,000 tons of ore in sight.

The data from which this estimate was computed may not have been absolutely trust-

worthy, but we know that other large and rich discoveries have been made since those

engineers visited the district, and there can be no doubt of the vast extent of the ore.

Eight mines are being worked, three large smelting plants are in operation, and as the

demand is said to far exceed the supply the reports we hear of enlarged development of

the mining and smelting industries of the Sudbury field will find ready acceptance. The
value of nickel when united with steel, producing an alloy which combines hardness with
strength and freedom from fracture under the strain of heavy blows, has been so amply
demonstrated that the secretary of the United States navy department has decided to

construct the armor plate of all his battle-ships with it ; and the British admiralty has
recently decided to use it largely for the same purpose, extensive orders having been
placed for nickel-steel armor which lorms the secondary defence of the battle-ships

BOW in progress. There are various other objects for which this alloy is well suited, such
as in the making of cannon, small arms, boilers and machinery, cutlery, etc., where
strength, malleability, capacity to take a fine [)olish and freedom from rusting are valu-

able properties. Besides, there are many uses in the arts to which the pure metal may
be applied when produced cheaply and in large quantity ; so that we may look forward
with confidence to great activity in the working of the nickel mines of this province,

and, possibly as growing out of it in a natural way, to the awakening of our dormant iron

mining industry also.

The silver-producing district of our province is confined almost exclusively to rocks

of the Animikie series in the Cambrian system, lying to the north and west of Thunder
bay in lake Superior. The veins which carry silver are found cutting ranges of table-

topped hills or mountains whose summit is basaltic trap and whose base is black slate.

Underlying the slate are beds of chert and jasper of extreme hardness which contain a

percentage of iron, and it is found that the mineral veins in these beds are much leaner

in silver than in the slates. Ihe observation of this fact has depreciated to some extent

the value of silver mines in the district, but recent accounts give rise to the hope that

beneath the cherts the veins become enriched again. Silver Islet mine, which lies in lake

Superior south of the Thunder Cape promontory, was one of the earliest discoveries in
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that region, and from its opening in 1870 to the suspension of work in 1884 the value of

the silver output was $3,2:')0,000, the total depth reached being 1,230 feet. Although
the vein of this mine has been explored on the mainland for about a mile, no silver ore

has been found ; the only productive part of it is at the intersection of the dyke which
constitutes the islet, and out of which the silver is supposed to have been deposited.

Other mines in this district, the best known of which are the Beaver and the Badger,

have yielded large quantities of ore during the last four or five years, but if they have
been worked profitably the fact has been carefully concealed. It may require more
capital and skill than have yet been employed to give them a thorough test.

There are other metalliferous ores in the province, but I shall refer only to one
other, viz., blende or the sulphide of zinc. A large vein of it exists on the White Sand
river about ten miles from the north shore of lake Superior. This was discovered eleven

years ago, and it is claimed that the ore may be mined with great facility, but for want
of a road it cannot be brought to market. A specimen analysed by the chemist of the
Geological Survey gave 54^ per cent, of zinc. Another vein has been discovered a short

distance from the head of Thunder bay.

II. In structural and decorative materials Ontario is richer than moit countries,

both as regards variety and quality. Sandstones, serpentines, marbles and granites

abound in the northern districts, while in the south we have sandstones, limestones, clays

and the materials for the manufacture of cement. Native cemeats are obtained from
limestones in the Niagara formation at St. David's, Thorold and Limehouse, and in the

Trenton at Napanee Mills. Portland cement is now being manufactured out of shell

marl, large quantities of which are found deposited in shallow or extinct lakes, the marl
being mixed with certain proportions of clay ot a suitable quality, after which it is baked
in a kiln and s;round to a fina dust, day for common brick and tile is taken from
deposits of the Saiigeen and Erie clays ; while for the manufacture of pressed brick and
terra-cotta the shales of the Medina and Hudson River formations are used. The brown
Medina shale, which crops out along the base of the Niagara escarpment at frequent

points between the Niagara river and Owen Sound, has a depth ranging from 400 to 600
feet. The Hudson River shale crops out along the valleys of the Don and Humber
rivers, and is probably of as great thickness as the Medina, although not so accessible.

A few years ago all the pressed brick used in Ontario had to be imported from Ohio and
Penn.<-ylvania, but a better quality is now produced at home. Its introductioa

is bound to greatly improve the architecture of our towns and cities.

III. Mineral pigments or natural paints are obtained in a number of localities,

and some of them are ve(y abundant Sulphate of barytes is used as an adulterant

with white lead. It is found in many of the veins on the north shore of lake Superior,

and sometimes, as on McKellar's and Jarvis islands in lake Superior, makes up a large

part of the vein.^ In the eastern part of the province, but especially in the county of

Lanark, there are numerous veins of this mineral. Ochres are clays of various colors,

such as red, yellow and green. At Limehouse on the Grand Trunk Railway a variety of

colors is obtained, and pigments have been manufactured there for many years, as also at

a point in the same formation farther south in the township of Nelson. Yellow ochre is

a mixture of clay and limonite or the brown ore of iron, while red ochre is a mixture of

clay with the specular or hematite ores of iron. Large deposits of the latter of tine

qu lity are foutid in the counties of Lmark and Frontenac, one of which is 30 feet wide
and three- quarters of a mile long ; while another, which has a rich bronze hue, has been
explored with a diamond drill to a depth of 65 feet.

IV. Mineral fertilizers exist as marls, gypsum, and apatite or phosphate of lime.

The last named occurs as veinstone in the upper rocks of the Laurentian formation in

various parts of the counties of hVontenac, Renfrew, Leeds and jl,anark, but mining has

been carried on chiefly in Frontenac and Lanark. The mineral is rich, but it is difficult

to mine, and most of the deposits are remote from railway communication. During the

12 (M.) 177



55 Victoria Sessional Papers (No. 88). A. 1892

past year the industry suffered partial collapse owing to the discovery and working of large

surface deposits in Florida and the shipment of great quantities to the European markets.

Gypsum is found over a large area in the Onondaga formation which underlies the

counties of Brant and Haldiraand, where mines have been worked for half a century. As
plaster of Paris it has been largely used as a fertilizer for grass land, and when calcined

it is used to finish and decorate walls. There are very extensive depcsits also on the

Moose river and its tributary the Missinaibi.

V. Mineral waters and rock gait are of limited occurrence in Ontario, but while the

latter occupies one field the former are found in a number of localities and at points far

distant from each other. Salt beds in the Onondaga formation extend over an area of

1,200 square miles in the counties of Bruce, Huron, Lambton and Kent. These beds no

doubt were originally deposited at the bottom of inland seas as their waters gradually

dried up. The total depth of the beds in Huron is about 100 feet, gradually thinning out

to the edge of the basin ; but a boring near the river Thames in Kent is reported to have

gone through one bed of white salt 171 feet in thickness. The supply is sufficient to last

our province for centuries
;
yet it is small when compared with some other known deposits

of rock salt, such, for example, as the ma-ssive accumulations at Sperenberg, near Berlin,

which have been bored through to a depth of 4,200 feet, or those of Wieliczka in Galicia

which are more than 4,600 feet thick. The annual make of our Ontario wells ranges

from 350,000 to 400,000 barrels, and owing to the restricted market this limit of pro-

duction was reached nearly twenty years ago. Mineral waters impregnated with sulphur

and salt are found very generally in the western part of the province, when deep borings

are made in rocks of the Upper Silurian and Devonian systems ; whereas in the eastern

section of the province they are alkaline waters and are found to issue from rocks of the

Lower Silurian system.

VI. Refractory minerals are such as require an extraordinary degree of heat to fuse

them, or as are altogether infusible, among which may be named actinolite, asbestos,

graphite, mica and talc or steatite. These are found in commercial quantities in the

eastern counties of the province, in rocks of the Laurentian formation. They have not yet

however been worked upon a large scale, with perhaps the exception of mica. This

mineral, from its possessing good insulating properties, has recently come into extensive

use in connection with electrical machinery, and last year 240 tons of it were mined in

Ontario.

VII. Materials of a mineral character used in the production of light and heat are

not of first class importance in Ontario, being limited to petroleum, natural gas, lignite

and peat. They are all of organic origin ; the two former derived from animal or vege-

table fossils, and the two latter from vegetable only. Our petroleum area at one time

extended over portions of Lambton and Kent, but the producing field is now wholly con-

fined to a few thousand acres in Lambton. It is obtained from the Corniferous limestone,

but the original source may have been in lower formations. Natural gas is a recent dis-

covery, but reservoirs of good producing capacity have been struck by borings in the

counties of Essex, Haldimand and Welland. In Essex the gas rises, it is supposed, from

the Clinton formation, whereas in the two eastern counties it rises from the Medina

sandstone. Extensive beds of lignite have been discovered interbedded with the drift in

the basin of the Moose river and its tributaries, the Abittibi and the Missinaibi. But

the peat deposits of the Hudson bay slope have a vastly greater area, and when the time

comes, as doubtless it will come, that peat can be converted into good fuel at an econ-

omic price, a material of first class necessity will be obtainable for the people of On-

tario in limitless quantity. Nor, when that time comes, will v/e be dependent on the

peat bogs of the Moose river basin alone. There is hardly a county in the province

which does not possess a supply ; there are large beds between the Ottawa and St.

Lawrence rivers ; our lake country is full of it ; and along the line of the Canadian

Pacific Railway from the Ottawa river to Lake of the Woods there is more of it than

would replace the coal fields oi Pennsylvania. And it is with some confidence 1 ex.
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press the belief that in a process which I had an opportunity of looking into a few-

days ago the problem of the conversion of peat into fuel has already been solved in a
simple, practical and economic way.

So I come to the end. The subject is very far from being exhausted, but I know
that I must have wearied your patience if I have not exhausted your forbearance. Let
me however express the hope that something has been said which may serve to arouse
in your minds a higher opinion of this great Ontario of ours—the first commonwealth of

America in the extent and variety of its resources, in the commanding opportunity of itn

situation, in the excellence of its institutions and the sterling qualities of its men. If I
was to give a word of counsel concerning your relations to this commonwealth, the duty
you owe to it and the sphere you should aspire to occupy in it whpn you also become
men, it would be only in the words of the Spartan mother when her son was leaving

farewell on going out to meet the enemy of his country and might not evermore return ;

Sparta is your portiok, she said—Do your best for Sparta !

179



55 Victoria. Sessional Papers (No. 88). A. 1892

PEAT, ITS USE AND VALUE FOR l-UEL.

Nature, which has dealt of her mineral treasures to our province with no niggard

hand has denied her the gift of coal. The Carboniferous series has no place in the

geolosy of Ontario, nor have the Cretaceous areas of the North vvest Territories and

British Columbia with their important and extensive coal deposits their counterparts

here. It cannotJbe contended that this gap in the geological record is a matter of little

consequence. In the bracing atmosphere of our northern winters personal health and

comfort require Hgenerous consumption of fuel, the cost of which forms no small share of

the householder's annual expenditu^'e. Time was when the hardwood forests which covered

a great part of Ontario could be drawn upon for what seemed endless supplies of fuel, and

with first-class cordwood at very little more than the cost of cutting and hauling, the

question of fuel was not one to give any concern to the early settler, or his sons who suc-

ceeded him. Rather did they zealously strive in season and out of season to get rid of

this magnificent supply of timber, until we who live in these latter days are inclined to

think they succeeded but too well. To a large part of the population of the province

wood has ceased to be the chief fuel and has given place to coal, almost entirely the

product of the mines of Pennsylvania and Ohio. The long vessel and railway carriage

and consequently heavy freight charges to which the coal we use is subject makes it im-

possible that the price should be otherwise than high, and the cost of coal both for

domestic and industrial use is a heavy tax upon the productive energies of our country .\

SUPPLY AND COST OF FUEL.

Statistics of the quantity or value of the fuel annually consumed in Ontario are not to

be had, jet an approximation may be made .which will show how largely this item bulks

in the expenditure of the country at large.

The number of families in the province may be taken as 400,000, averaijing five per-

sons in each. A moderate estimate will allow ten cords (of 128 cubic feet) of wood or

six tons of coal to each family per yeur, nob taking into account the very large quantities

of both wood and coal consumed by the railways and industrial establishments of the

province. At the present time hardwood retails in Toronto at $-5.50 per cord and anthra-

cite coal at $6 00 per ton, and in other large towns and cities the prices are

•much the same. In country towns and villages in well settled districts the be^t hard-

wood costs $3 50 and $4.00 a cord, in more remote sections not so much, while the cost

of coal is enhanced the farther it is taken inland from the border line between Ontario

and the United States. The price of wood and coal varies also for the several varieties

of each but if it may be assumed that the cost to the consumer all over the province is

three dollars per cord for wond and five dollars per ton for coal, we arrive at a yearly

outlay per family for fuel of ^30, or an annual expenditure for the province at large of

SI 2 000,000 for fuel for domestic use alone. The annual cost per family fur fuel from

1885 to l!^89 is given in the report of the Bureau of Industries for 1889 as $40.12,

which would give a yearly expenditure for the province of upwards of $16,000,000 ; the

fioui es however have reference to the artisan classes in cities and towns only, and do not

include the farmers or dwellers in rural districts who are much more numerous than the

workin» classes (so called) and whose fuel costs much less. It is therefore probable that

840.12 is in excess of the average expenditure per family for fuel throughout the whole

of the province.

To the annual value of the fuel consumed for domestic use must be added the coat t)f
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fuel used by the railways, the steamboats and the thousands of manufacturing establish-

ments throughout the province. This sum must be a large one. The total imports of

coal into Ontario for the year ended 30th June, 1891, were, bituminous 1,510,411 tons,

valued at $4,708,343 (including duty), and anthracite 931,463 tons, valued at 83,516,041
;

a total of 2,441,874 tons, valued at S8.224,384. If we suppose that one-half of this

•quantity is consumed for transport and industrial use, we get a total expenditure for fuel

for all purposes of not less than $16,000,000 a year.

Dependent on a Foreign Cocntrt.

\The forests and woodlands still supply a large share of this fuel, particularly of that

part xfsed in country districts both for domestic and industrial purposes, and will probably

continue to do so for some time to come, but for the remainder we are dependent upon a

foreign country.
*

Combines of coal-mine owners or railway companies, strikes or lock-outs of miners

or railway employes, financial or other disturbances, all occurring in another country

and entirely beyond the control of our own people, are causes which may at any time

bring about a scarcity of coal and an advance in its price.

These are no imaginary dangers. A recent amalgamation of railway and coal mining
companies in the United States has placed the control of the coal product in the hands
of a few owners, and the inevitable result has been the " stiffening of coal values," other-

wise a rise in the price of coal. The cost has gone up to consumers in this city fifty

cents per ton, with the prospect of further increases during the season; and the unpleasant

truth has been forcibly brought home to the coal users of the province that they are delivered

over to the tender mercies of a coal ring which has the power and apparently the inten-

tion of squeezing every cent it can out of the market. Were such combinations formed
in Ontario, Canadian legislation might perhaps be brought to bear upon them ; but they

are beyond the reach of our lawmakars, and not having coal within their own borders the

people of this province, unpalatable though the thought may be, are doubly harnessed to

the car of one of the most odious of monopolies—a monopoly in a prime necessary of life.

Our national pride cannot reasonably take offence at the decree of nature which
obliges us to import our coal from the United States, yet surely, in addition to the con-

siderations mentioned above, it may and ought to furnish a stimulus to the examination

of our own resources in the hope of obtaining an article therefrom which would be to some
extent at least a substitute for coal, and which would create a new industry and provide

new employment for the labor and enterprise of our citizensTl

Iron without Coal.

Abundant supplies of good coal and iron are at the foundation of England's prosperity

and her industrial and commercial supremacy. Iron alone would have been of compara-

tively little avail had she not had the coal with which to smelt it, nor would the coal

alone have served her had she not had vast stores of ironstone close by out of which to

win the raw material for her ships, her guns and her machinery. Similar in kind, if not

in degree, have been the results wherever stores of these minerals have beon confided to

the hands of a people who knew how to make use of them. The amazing progress in all

the arts of peace and industry made by the United States, vrhich thre-iten to eclipse even
that of the mother country herself, the rapid strides in the same direction made by
France, Germany, Belgium and other European nations have all depended to a very

large degree upon the possession by these countries of beds of iron and coal.

vHgre in Ontario we have iron ; iron of the best quality and in immense quantity. It

is found in the east, in the north and in the west, and there is every likelihood that in the

many unexplored parts of the province future prospectors will bring fresh deposits to our

knowledge. But we cannot hope, however diligently our prospectors may search, that

their efforts will be rewarded by finding workable measures of co^t^ We know that in

the almost untrodden wilderness where the Moose and Abittibi "rivers flow northward
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into James' bay there are deposits of lignite, but their extent and value are yet undeter-

mined, and it would be rash to say that we may expect the Hudson bay slope to supply

lis with lionite of good enough quality and in sufficient quantity to take the place of the

anthracite and bituminous coals from the mines an equal or less distance to the south

of us.

THE SUPPLY OF PKAT.

(There remains another source of heat which though hitherto but little availed of

amon^-us holds great possibilities of usefulness for Ontario. Peat exists in very large

quantity in the province, but for various reasons has as yet met with little acceptance as

fuel. People dislike to change their ways unless they are obliged to do so, and hitherto

both wood and coal have been sufficiently abjxndant and cheap to give them no reason to

look to other substances for fuel. The chief hindrance to the use of peat has lain in the

difficulties which are met with in the eSort to reduce the raw material to a service-

able article at a cost which will allow of competition with wood or coal. M my
ingenious attempts have been made both here and in other countries to overcome these

difficulties, and much time and money have been spent upon processes of greater or

smaller promise, but up to the present time the results have not been wholly satisfactory.

The wit and skill of inventors continue however to be addressed to the task, and there

is reason to hope that ere long the ingenuity of man will have triumphed, and another

victory will have been scored of mind over matter. Some of the most promising

of the attempts to surmount the obstacles which present themselves in the economic

preparation of peat fuel have been made in Canada, and at least two processes have
recently been brought to the notjce of the Bureau by which it is hoped that Canadian
inventors have solved the problem^

Origin and Nature of Peat.

Before entering into an account of the difficulties which lie in the way of the utiliza-

tion of peat, or of the various methods which have been adopted in the hope of over-

coming them, it is necessary to devote a few words to the origin and nature of peat itself.

In low and moist situations, particularly in the more northerly and colder regions of the

globe, where water collects and cannot readily flow off, a growth of a low order of vege-

tation is induced, consisting of mosses and marsh-[)lants of various kinds. The plant

which is the principal source of peat is a moss of the genus sphirjnum, of which there are

many species, all having the peculiarity of dying at the extremity of the roots below

while continuing to grow and increase above the surface. The botanical characteristics

of this moss are given by Braithwaite in his work on Peat Mosses as follows :

Plants densely aggregated, without roots except in the young state. Stem vrith the
axile cells soft, becoming Indurated at the surface, clothed with a cuticle of one or several
layers of large lax cells. Leaves nerveless, of a single sti*atum of dimorphous cells, the
small utricular ones conveying sap and chlorophyl, enclosing the large, empty hyaline
ones, which generally contain spiral fibres and have their walls perforated by large or
small foramina. Inflorescence axillar, the male amentiform, antheridia globose, with verj^

fine, branched paraphyses. Capsule globose, sessile on the auex of an elongated vaginiila:

calyptra saccate. Branches in lateral fascicles, aggregated at summit into a dense coma.*

The same author says further :

Between fifty and sixty species of sphagnum are known, of which about one-third are

tropical; but they are most abundant in the north and south temperate zones, in the

higher latitudes of which they cover a great expanse of surface. . . . As to theecouomicuses
of the snhagnacepe. they are but small, except as a source of easily procured fuel ; and in

this respect indeed they are of immense importance, for no substitute could be found in the

thinly populated and barren districts of the north, where trees become an insignificant

object in the scenery, or cease to grow at all
;
yet nature, by the very means which pro-

dvice these widely extendei solitudes, supplies one of the first requirements of those who
occupy them, and everywhere is peat annually cut, dried and stored. AVith regaid to the

function of thase plants in the fonnatio'n of pea,t, I cannot do better than quote Professor

Schimper's words. He says :
' Unless there were peat-mosses, many a bare mountain

ridge, many a high valley of the temperate zone, and large tracts of the northern plains-

*Braithwaite : The Sphagnaceie or Peat-Mosses of Europe and North America, (1880) p. 10.
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would present a uniform watery flat, instead of a covering of flowering plants or shady
woods. For just as th"^ sphagna suck up the atmospheric moisture aid convey it to the
earth, do they also contribute to it by pumping up to the siT-face of the tufts formed by
them, the standing water which was their cradle, diminish it by promoting evaporation,
and finally also by their own detritus, and by that of the numero'is other b<>g-plants to
which they serve as a support, remove it entirely, and thus bring about their own destruc-
tion. Then, as soon as the plant-detritus formed in this manner has elevated itself above
the surface water, it is familiar to us by the name of peat, becomes material for fuel, and
all sphagnum vegetation ceases.'*

Where the conditions are favorable peat-beds of considerable thickness are often ac-

cumulated in the course of time. The growth of these beds is occasionally qui e rapid.

Geikie says for instance, that in the valley of the Somme three feet of peat will grow in

from thirty to forty years ; on a moor in Hanover a layer of peat from four to six f^^et

thick is formed in about thirty years, while near the lake of Constance a layer of three

to four feet grew in twenty-four .years. When a considerable growth has been attained

decomposition sets in, gases are evolved, and the mass assumes a considerable density and
becomes of a dark earthy color. The layers nearest the surface are for the most part leas

compact and of a lighter color than those below, and are less valuable for fuel.

Peat bogs often occupy the site of shallow lakes which have been overrun by
vegetation, and in such cases the peat is frequently found resting upon a layer of marl

made up of the shells of countless myriads of shell-fish which formerly inhabited the

waters. Such marl, consisting principally of carbonate of lime, is valuible as a fertilizer

on certain soils and is also used in the manufacture of Portland cement.

Constituents of Peat.

Peat generally contains a proportion of incombustible matter such as sand, lime or other

inorganic substances washed into it by the drainage of the surrounding country or blown
into it by winds. These constituents vary in proportion from 1 to 33 per cent, and largely

determine the quantity of ash produced by the combustion of any sample of peat. The
better qualities of peat seem to yield from 3 to 8 per cent, of ash, and those which contain a

much higher percentage are less valuable or altogether worthless for fuel. Deductin;.; the

incombustible matter and water, the average composition of air-dri^d peat may be said to

be as follows : Carbon, 52 to 66 ; hydrogen, 4.7 to 7.4; oxygen, 28 to 39 and nitroL;en

1.5 to 3 per cent. The follovying table from Percy's Metallurgy shows the position which

peat occupies as a fuel as compared with wood and coal, carbon in each case being taken

at 100:

i

1
Substance.
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COMPOSITION OF FOSSIL FUELS

The following figures are extracted from tables given in Percy's Metallurgy, and will

suffice to show the chemical composition of peat, lignite and some of the principal

varieties of coal.

Peat. Lignite.

Carbon

.

54.02 66.31
Hydrogen 5.21
Oxygen 28.18
Nitrogen

|
2.30

Sulphur
! .56

Ash
I

9.73

Specific Uravitv
|

0.8.50

5.63
22.86
0.57
2.36
2.27

1.129

Caking
coal.

78.69
6 00
10.07
2.37
1.51
1.36

1.259

Non-
caking
coal.

78.57
5.29
12.88
1.84

39
1.03

1.278

Cannel
coal.

80.07
5.53
8.08
2.12
1.50
2.70

1.276

Anthra-
cite.

90.39
3.28
2.98
0.83
0.91
1.61

1.392

These analyses are exclusive of water, which in the peat amounted to 2.5.56 and in the

lignite to 34.66 percent.

The following table by Dr. Wagner, quoted by Thurston, gives a somewhat different

luialysis of fuels, and also represents approximately the gradual change of composition as

fossilization affects the alteration of the woody fibre* :

Cellulose
Peat
Lignite
Lignite (earthy brown coal)

Coal (secondary)

Anthracite

Carbon.
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THE NATURE OF FUEL.

Fire was one of the " elements" of the ancients, but modern science has long since

removed it from that category, along with its companions, earth, air and water. Fire

indeed thougli called " the destro3'er" is but the energetic indication of a change taking
place in the chemical composition of the substance upon which it appears to feed. It

annihilates nothing ; it only destroys the form in which matter has previously existed,

and re-arranges its constituents into some other combinations. The combustion or burn-
ing of a fuel is simply the process by which the elements it contains are oxidized or com-
bined with oxygen—usually with the oxygen of the atmosphere. The principal heat-

producing elements of ordinary fuels are carbon and hydrogen, and the heat given out by
the fuel while burning is evolved by their oxidation. The carbin unites with oxygen
to form carbonic oxide. (CO) or carbonic acid (OO^) while hydrogen unites with oxygen
to form water (H^O). A fuel may be judged by the total amount of heat, or by the intensity

of heat, which its combustion is capable of producing. The following extract from the

Encyclopaedia Britannica states succinctly t^^e difference between these two things :

In the determination of the value of fuel two principal factors are involved, viz., the
calorific power, or the total amount of heat obtainable fi-oni the perfect combustion of its

constitufucs, and the calorific intensity or pyrometric effect, which is the temperature
attained bj' the gaseous products of the combustion. Tne first of these is constant for any

Earticular composition and does not vary with the method of combustion, the quantity of

_
eat developed by the combusaon of a unit of carbon or hydrogen being the same whether

it be burnt with oxygen, air, or a metallic oxide. The calorific intensity, on the other
hand, being inversely proportional to the volume of gases produced, it is oWiousthat if

the comliustion is effected, with pure oxygen the resulting carbonic acid (in the case of
carbon) may be very much hotter than when air is used, as the duty of heating up an
additional quantity of nitrogen rather more than three times the weight of the oxygen is

in the latter case imposed tipon a similar weight of carbon.*

In his Elements of Metallurgy Phillips states that " From the mean results of a

considerable number of experiments 8,080 (metric heat units) has been decided on ag the

calorific power of carbon existing in the form of purified wood charcoal, while from the mean
of six determinations Favre and Silbermann deduced 34,462 as the calorific power of

hydrogen, the weight of hydrogen consumed being calculated from that of the water

collected."+ The calorific intensity of a fuel cannot be so easily ascertained, being depend-
ent not only on the composition of the fuel itself but also upon various circum-

stances connected with the mode of combustion. " All calculations," says Phillips, how-
ever, " made on this subject so far agree with the result of experience aa to show that,

practically, the temperature which a fuel is capable of producing is directly proportionate

to the amount of carbon it contains."! This author defines a fuel in the following terms :

Definition of a Fuel.

Any substance which admits of being rapidly oxidised or burned by atmospheric air,

and evolves during that operation an amount of heat capable of being appli 'd to economic
purposes, is called a fuel. Two elements onh^ namely, carbon and hydrogen, are thus
applied. All fuels are of vegetable origin and chiefly consist either of woody tissue or of
various products of its natural or artificial decomposition. Although vegetable matter is

never free from traces of nitroj^en it may be regarded practically as being essentially
composed of carbon, hydrogen and oxygen, together with small amounts of earthy or
inorganic substances. In ail fuels containing carbon, hydrogen and oxygen the propor-
tion of hydrogen may be equal to or greater than that required to form water with the
oxygen, but is never less. In such combinations OLly the hydrogen in excess is considered
available as a source of heat, so that in the combustion of a substance of which the com-
fosition may be regarded as carbon and water the carbon alone is the source of heat,
ndeed in such cases the hydrogen is the cause of the loss of a considerable amount of
otherwise available heat, since it may be viewed as existing in combination with oxygen
in the state of water, whi^^h must be evaporated at the expense of a portion of the heat
developed by the combustion of carbon.

§

* Encyclopaedia Brittannica, article Fuel, vol. ix. p. 807.

t A metric heat unit is the amount of heat required to raise one gramme of water from 0" to 1° C.

X Elements of Metallurgy by J. Arthur Phillips, M. Inst. C. E., etc. (1874), p. 23.

§ Ih., p. 15.
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Thurston in speaking of fuels says :

The fuels used in metallui-gy and enf?ineering are anthracite and bituminous coala,
coke, wood, charcoal, peat an i combustible gases obtained by the distillation of the solid
kinds of fuel. . . The heatins: power of any fuel is determined by calculating its total heat of
combustion. This quantity is the sum of the aiaounts of he it generaced by the combus-
tion of the unoxidised carbon and hvdrogen contained in the fuel, less the heat required in
the evaporation and volatilization of constituents which become gaseous at the tempera-
ture resulting from the combustion of the first named elements.*

FuKL Value of Pkat.

Dealing with peat the same author says :

Dried in the air it, like the lignites, retains moisture persistently, and is usually found ta
contain 30 per cent, af'er drying. After completely removing all water, an average speci-
men would contain about 60 per cent, of carbon, 5 to 10 per cent, hydrogen, and 80 or
40 per cent, of oxygen. The ash varies very greatly, sometimes being as little as 5, and in
other cases as high as 25 per cent. A pound of wood charcoal has nearly the same value as a
fuel as 1.66 pounds of peat of average quality. Peat is frequently used in lai-ge quantities
for heating purposes, and attempts have been made, with encouraging results, to use it

in metallurgical operation:^. When to be thus used it is cut from the bog with sharp
spades, ground up in a machine specially designed for the purpose, and dried by spreading
it where it can have full exposure to the sun and air. It is frequently compressed by
machinery until its density approaches that of the lighter coals, and it is used in blocks of
such size as are found best suited to the particular purpose for which it is prepared. Its
charcoal makes excellent fitel for use in wox-king steel and welding iron. It is frequently
found to be a verv excellent fuel f'^r other purposes, and is extensively used in som«
localities. Its sppcific gravity is usually about 0.5.

t

Thurston also gives a table showing the heating effects or calorific power of various

fuels, from which the following is extracted, showing the value of peat in this regard as

compared with oth^r well-known fuels 1 The calorific; power is expressed in British thermal
units, one such unit being the quantity of heat required to raise a pound of water from
the temperature 39.1° to 40.1'' Fahr.

Fuel.

Coal, anthracite.

.

Coal, bituminous.
Coal, lignit", dry,

Peat, kiln dried .

Peat, air dried. .

.

Wood, kiln dried.

Wood, air dried .

.

Calorific power.

Relati.ve. I Absolute.

1.020
1.017
0.7
0.7
0.ri2&

O.-'iSl

0.439

14,833
14,796
10,150
10,150
7,fi50

8.0i9

6,385

Water vap- Cubic feet

orized at |
required to

boiling point stow one ton
parts by

|

of furnace
one part. coal.

14.98
14.95
10 35
10.25
7.73
8.10
6.45

40 to 45
42 to 48

42
81
75

56 to 100

Weight
pounds per
cubic foot as

stowed.

49 to 56
47 to 53

53
25
30

22 to 40

The foregoing statements are sufficient to demonstrate the place of peat in the category

of fuels. They show that it occupies a position both in composition and value inter-

mediate between wood and coal. Leaving the proportion of water out of consideration,

it contains a hiijher percentage both of carbon and available hydrogen than wood, but

less than any form of coal, while in heating power, as measured by its capacity of

evaporating water, it ranks in like order. In its ordinary forms it is also slightly less

bulky than wood, but much more so than coal.

PEAT IN EUROPE AND AMERICA.

In the British isles and on the continent of Europe peat has been long in use as a

source of heat, particularly among the poorer classes, to whom it possesses the recom-

mendation of being generally obtainable at an outlay of little more than their own

The Materials of Engineering, part i, p. 154,

186
t Ibid, pp. 177-8. Ibid, p. 207.
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labor. Since railways and steamships have cheapened the transportation of coal, the use

of peat has become less general, but at one time in Scotland and Ireland it was the fuel

most largely made use of by the laboring classes, and indeed by the great bulk of the

population. The right to take peat from a neighboring bog was one highly prizpd by the

peasantry of those countries, and neither wood nor coal being available, it is difficult to

see how life would have been sustained had it not been for the stores of fuel laid up in

these bogs by the generous hand of nature. Generation after generation employed in

the preparation of peat have given it its rules of manufacture, its appropriate tools of

peculiar design, its vocabulary of technical terms and its place in song and story ;
and

many inhabitants of this province, immigrants from the old lands, can speak feelingly of

the days spent in " cutting turf " or " casting peats,'' and the comforts ot a seat by the

tire-place in winter when a mass of glowing peat sent out its mellow warmth, and spread

abroad its pungent odor on the frosty air. Many such immigrants, now old or middle-

aged, can well recall the days when, in cold weather, they trudged to school, each with a

peat under his arm, as their contribution to the heating of the parish school-house.

Its Preparation in Scotland.

The methods of preparing common air-dried peat fuel are practically the same in all

countries, diflfering only with the nature and particularly with the consistency of the

material. In bogs of the usual character the surface is first removed, that portion being

of little value for fuel, and the denser part is then cut into brick-.-haped blocks which are

placed in convenient position for drying. When the latter process is sufficiently advanced

the product is ready for use, or to be stored away for consumption in cold weather. A
minute det-cription of the process of peat cutting and winning as practised in a lowland

parish in Scotland is given by iMr. Alexander L. Gibson, of Wroxeter, Ontario, in a

letter to the Bureau, and may be taken as typical of the methods employed elsewhere.

It may be worth while to place on record an account of the methods employed in the

preparation of the fuel which for centuries was almost the sole fuel of the people of

Scotland, and Mr. Gibson's letter is therefore quoted in full. He says :

The peat-moss that we dug our peats in. the Dogden mo=;s. was situated in Greenlaw
parish, Eervvick-hire. It was of very large extent, about 700 acres, and up to my early

years hf>d l"een very ex'-ensively worked for fuel JPeat was. even in my father's boyhood,
an article of commerce, being carried to such places a^ Dunbar and Berwick-on-Tweed.
The moss was quite contiguous to a hamlet called Bedsh el, where there were twelve
families who each had a small moorland holHng and kepr a few sheep and some '"eild"

(in modern phrase, young) cattle. Along with ther little farming operations they made a

business of digging peats and carrying theni to the places mentioned, which in the then

condition of the road.s ws no small job. These men Avere called " peatlorts,'' but that

condition of things was done away with before my time. The Dogden moss lay a little

distance south from the s tithern fo >t of the Twiulaw Cairns, say a couple of miles, and to

the north of a gentle elevation of moorland, so that it is likeh* that at some time in the

distant past it was an open lake, with an opening to the east draining into the

Faungrass water. On the west were some sandy knolls, famotis for rabbits ; at this end
the moss was partially drained by two routes into the Bla -kadder. through Halyburton
farm. On the northeast were the kames. a high ridge of gravel, rather rough,
covere'^ with b oom. whins and a wiry sort of grass. The direction of the kames was
generally from northwest to southeast, with freqitent bends and crooks from the general

direction, and they terminated at the southeast end in a round conical hill of much higher
elevation. The east end of the lake had evidently been dammed up during the glacial era,

and vegetable matter springing up gradually raised the level of the l-ike until at last the
water worked through to the west as above stated. It is to be noted that when in digging
the paats we had the good luck to reach the bottom, we invariably found a layer of brush-
wood, which as invariably seemed to be hazel.

In digging the peats the first operators ages ago commenced at the dry land, thatis,
whe'-e the moss and hard moorland meet, and kept cutting away, year after year, finding

the moss gradually growing deeper and deeper until the m'lss-hag was about eleven feet

deep and fully a quarter of a mile from the dry land. The peats, when dry, had to be
carried this quarter of a mile, either on hand or wheel-barrows, as n^ horse or cart could
rea'h the peats wiere they were made. The moss for about three feet deep consisted of

"fozgy" growth, and was comparatively worthless for fuel. The hag was a face about five

or six feet high, and at the foot of this hag was the "' hole" from which a p rtion of la«t

year's peats had been taken ; it was generally eight or nine feet wide, five feet deep, and,
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full of water when we came in the month of April or May to dig the peats for the season-
The portion of thw hag my father had was about fifty feet long of a face, and according to
the quantity intended to be taken out it might be that we cut eight or ten feet in the hag,
and dug out that block down to the bottom, when the water uid not chase us out. The
first process was to " turr " the top of the hag. This was done by cutting off with the
spade the foggy top formerly mentioneJ. and throwing it into the last year's hole, thus
forcing the water to find its way in anj' direction from the " lay ground." Each year's
hole was filled up and levelled so a^ to form a ground on which lo lay the newly cut peats
till they partly- dried. This part soon assumed the appearance of the original moss, and
would no doubt after a time (how long I cannot say) again become fit to make peats.

We Avill now suppose that the bljck fifty feet by nine or ten is " turred " to the depth
of about two feet or perhaps morp, and we ai-e ready to "cast" the peats. We take a
sharp spade and make a cut aboiit a foot and a half deep and about one foot or fourteen
inches from the front of the hag, and six feet or so long. This is called a " bink," and we
take the peat spade and cut out block after block about five inches square and a foot or
fourteen inches long. Three peats deep will generally t^ke off all that was '' ritted," and
we have to ritt again. We go on in this manner until the bink is out, that is, taken out
down to the level of last year's hole. Bink after bink is excavated until the whole block
that was turred is removed, and now as the most valuable part is under our feet we have
to commence to '" sink." In doing this we cut the peats sometimes not very shapely at
first, and gradually working backwards we can cut them nearly straight down, giving
them no more slant than will keep them from slipp'ng off the spade. Having gone across
the block we turn face and work in a similar manner back to where we began to sink. By
this time we are about two feet or more below the level of the lower lay ground. We go
on in this way until we reach bottom, which is invariablv a tine white sand, and having
got our hole sunk we now again turn face to the right or left as required and go on bink
after bink until all is out. I am proceeding on the assumption that we have had good
luck, which simply means that wc have not come across a " gaw," or fis-ure in the moss,
full of wa'^er. If w-^ do we must abandon the hole, for it soon fills up, and sink again,
leaving a " scarcement" or wall between the new hole and the abandoned one. Now that
we have the peats ctit we have to carry them away back and 1 s-y them out to dry. The
first row is laid flat down, and the next with one end of the peats resting on those first

laid down and the other end on the ground, so that a current of air circul=ites below and
around them. They lie in this way for about two weeks, if the weather is favorable, and
the next process is to "foot" them, i,e., placing four or five together on end leaning to

a common centre in such a way that they wmU stand, an'^ then laying one, two or tliree

on top as may suit. After they have reached this stage they are comparatively safe and
are getting quite hard. A week or two weeks more makes them ready for sta'-king, when
they ai-e considered almost secure. When first cut the peat is of a brown color but on a
few minute=! exposure to the air turns as black as coal. In drying it decreases about fiftj'

per cent, in bulk, and is lighter than coal when d/j'. I cannot say anything as to its value
compared with coal or wood ; very little of the latter is used by common people in Scotland.

In some parts of this large rooss there are occasionally' met what are termed " wigs."
These are the roots of some sort of grass that have never rotted, and it is almost impos-
sible to cut them, as they just push before the spade into the soft moss and cause great
trouble and hindrance in the work. In some mousse-; in the neighboring parish of Gordon
they do not need to ritt the bink, as they use a "lippy" spade, one push of which forms a
peat. In our moss we could scarcely use a lippy for fear of coming across a wig.

This peat is a very valuable article of fuel. It is much cleaner in every way than coal

;

it gives very much less smoke, almost no soot, and is easily kindled. The peats from the
lower pirt of the moss become quite hard and black when fairly' dry. The smell of the
smoke is very strong and is perceptible three or four mil^s away, hut is not disagreeable to

the natives, though people from districts where coal is used do not like it. When burning
the peat does not burn with a flame, but gets into a fine red glow until it is consumed to

ashes, of which it do3S not leave much.

Price ok Peat Fukl in Scotland.

Peat is now but little used in Scotland ; indeed except in the more outlying places

which are far from coal and in the Hi.(liland-i, wh-ince coal is brought from England, p^at

is largely a thing of the past. In former days the cost of the labor required to cut and
save peat was less than the price of coal, but with the rise in the wages of labor and the

extension of transport facilities peat has been very largely supplanted by its heavier and

UQore compact rival. At the present time p-^at fuel prepared in the ordinary way sells in

Scotland for about 13 shillings per ton (2,240 lb.), of which 8 shillings 6 pence covers

the cost of labor, the price of coal in the same market being from 13 to 18 shillings

6 pence per ton. It is used for domestic purposes only, and 1 ton 18 cwt. is considered

equal in heating value to one ton of coal.
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The Peat Industry in Irklanh.

In Ireland, on the other hand, at any rate in the south of Ireland, the use of peat

or " turf," as it is there called, where available, is said not to be on the decline. A
recent letter from Mr. J, O'KeetFe, a hardware merchant in Tralpe, county Kerry,

Ireland, says that " peat is used by the great majority of the rural population in Ireland

wherever such can be obtainf d, but like the gieat forests of Canada, vast tracts of the

bogs of Ireland are already used up. and in some counties the railways have facilitattd the

mode and cost of transit." Mr. U'Keeffe states that peat is not only used for domestic

purposes, but that in dairy and baking operations it is invaluable, and that the dairj'-

maid and butter-maker in Ireland attribute the excellent quality ot their butter to the

use of ) eat fuel. It is also employed under steam boilers in small mills in the country

districts where water power is not available, and for the driving of engines attached to

threshing machines. The average cost for labor per ton is three shillings for peat saved

on the sward. In Tialee niaiket the present (July, 1892) price of peat is about 5

fchillings per ton as compared with 23 shillings per ton for Welsh and 18 shillings per

ton for Scotch ccal, delivered. Two tons of " lirst cutting " peat are considered to be

equal to one ton of Scotch coal and two and a half tons to one ton of Welsh coal.

The method of cutting and preparing the peat is described by Mr. O'KeeSe as follows :

Cutting usually commences about 1st May, a short spade about six inches wide at the

mouth with a wing at the left side being used, which cuts and squares the soda at one
operation. Attending each digger is a man with a two-pronged fork having a handle 5 to

7 feet long, who throws the sjd to another, who in turn throws it to another, and so on
until the limit of his "sward" or drying-ground is reacaed. The last person who re-

ceives the sod generally spreads for drying, leaving the sods almost horizontal, for if placed

perpendicular, or nearly so, and the summer should becime rainy or wet the process of

drying is slow as well as expensive. Placed in the position tirst described the " turf
"

comes in earlier. The process of drying usually takes about two month.s, but in a season

like the present, which has been exceptionally favorable, it has been dried and saved

within five weeks.

iMr. O'Keeffe concludes : When peat is plentiful and cheap large fires are kept continu-

ally burning, over which generally hangs a large three-legged or sometimes a flit-bottomed

pot, and in another part of the premises is a portable boiler for the heating of which peat
answers admirably. In the winter-time the housewife feels proud of " the blazing fire high-

piled upon the hearth" beside which the stories of a thousand years are told. In many
Irish towns where people use ranges very little peat is burned, except for baking purposes,

but in the poorer quarters where the open hearth is still in vo^ue and where the luxury
of a range is unknown, it is the fuel used for all domestic purposes. In rural Ireland

coal is very seldom used, and will not be for many a year to come.

Extent of European Deposits.

There are very large deposits of peat in England, Scotland, Ireland, France, Holland,
Germany, Austria and elsewhere in Europe. It has been estimated that the amount of
peat fuel in Ireland, taking the value of crude peat compared with that of coal as I to 6,

is equivalent to four hundred and seventy million tons of coal, while in France there i»

said to exist the enormous quantity of six thou.sand milliori tons of peat purified and
dried in the crude state, or reduced to charcoal two thousan<l six hundred and tert

millions of tons. Mr. O'Hara, in the Dublin Quarterly Journal of Science, estimate*
the peat-bogs of Ireland at 1,.576,000 acres occupying the lime.stone pkins, and 1,25.5,000
acres on the hills and mountains, making a total of 2,831,000 acres. Mr. Plant estimate.'*

the extent of peat in Great Britain at 3,500,000 acres, therefore the total in ^he British
isles will be at>out 6,000,000 acres ; consequently if 12 feet is assumed as the average
thickness, each acre will yield 12,000 tons of peat, on the whole ab least 72,000,000,000
tons of valuable fuel.* The peat bogs of other European countries are on a similarly
large scale.

*Ure's Dictionary of Arts, Manufactures and Mines (1875) vol. ill. p. 527.
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Pkat Deposits is America.

Nor is there any scarcity of this article in North America. The New England and

Atlantic states comprise within their borders large peat areas, the great stretch of the

Dismal Swamp apparently forming its southern limit in the United States. Peat is

found in all the provinces of Canada, the bogs of New Brunswick and Quebec being very

extensive. In Ontario, Logan in The Geology of Canada (1863) says ;

Various Occur kknces in Ontakio.

It occurs^in the township of Caledonia, where its thickness does not appear to exceed
three or four feet, also at the sources of the Pain river in Roxburgh, Osnabruck and Fincli,

and in Clarence, Cumberland and Gloucester. In the third, fourth and fifth ranges of the

latter township is a tract known as the Met- Bleue, which consists of two long peat bogs
separated by a narrow ridge of higher land and occupying each about 2,500 acres. These
deposits were sounded in many places with a rod to a de])th of twenty-one feet, without
finding bottom : in other parts the peat was from eight to fifteen feet in thickness. This
tract is situated only three miles from.the Ottawa, and is about 280 feet above 'he level of

the sea. Three large areas of peat of from 1.000 to 3,000 acres each occur in Nepi^an and
Goulbourn, one of them to the east and two to the we^st of the villaore of Richmond. It is

also found on the third and eighth ranges of Beckwith to the ease of Mississippi lake ; and
an area of about 3,000 acres of peat occurs in Westmeath in the rear of front A, and from
the first to the fifth range behind it. In the ninth and tenth ranges of Huntley there are

about 2,500 acres of peat ; which in some parts has a thickness of eight or ten feet, while
in other parts no bottom was found at a depth of fifteen feet. It is probable that peat may
be met with in many other localities throughout this region*

THE HOLLA N'O RIVKK BOG.

Along the Holland river in the counties of Simcoe and York, extending for about

eighteen miles upwards from where it empties into lake Simcoe, lies the well-known Hol-

land marsh, containing on a rough estimate about 20,000 acres. It lies on both sides of

the river and is of varying width, averaging perhaps one and a half miles. This

large tract of country is almost wholly waste laud, its only products being bull-frogs and

a coarse wiry grass, known as " sea-grass," which is cut in July and August and sold in

considerable quantities in Toronto and Hamilton for upholstering purposes. A com piny
was formed in Toronto about twenty-five years ago to acquire the upper portion of the

marsh, or that part lying south of the Northern Riilway bridge at the town of Bradford,

with the object of draining the land and reclaiming it for purposes of cultivation. The
scheme was favorably considered by the government of the day, which offered to sell the

company the land at the rate of fifty cents an acre; but nothing came of the project, and

it is doubtful whether it was a practicable one and whether even if the marshy land were

drained it would be suitable for agriculture. A recent visit showed the greater part of

the marsh to be a quaking peat bog, in places upwards of nine feet deep, and samples

taken from six inches to three feet below the surface proved the peat to be of excellent

quality, and to improve with the depth. If any of the processes hereinafter set forth

for the manufacture of peat on a cornmercial scale prove successful, this bog offers notable

advantages, being easy of access by way of the Holland river, which is deep enough to

float vessels of considerable draft (as it used to do many years ago when it formed part

of the highway from Toronto to the northern waters), and also conveniently situated for

the transport of the manufactured product to the centres of population, either by rail or

boat. Such a process would however require to be one which could dispense with

drainage, the marsh being practically on a level with the sluggish Holland, and conse-

quently kept constantly full of water. So long as lake Simcoe maintains its present

level, so long is it likely that the Holland peat-bog will remain a " wefc " one.

THKBKKL[N'BOG.

A small peat-bog of about twenty-five acres in extent lies immediately south of the town

of Berlin, Waterloo county, from which a quantity of peat has this summer been cut by Mr.

Allen Huber, who has been experimenting with it as a fuel for use under steam boilerji

Geology of Canada, 1863, pp. 780-1.
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and for domestic purposes. A trial was recently made of the fuel in the Dominion Button

factory of Messrs. J. Y. Shantz ik, Son, but owing to the peat not having been thoroughly

dried the results were not wholly satisfactory, thou^'h quite sufficient to warrant the

belief that a properly dried article would answer admirably as a source of heat for steam

generating purposes. The peat after exposure to the wind and sun for three weeks was

found to retain as much as 53 per cent, of moisture. Farther tests are to be made by

Messrs. Huber and Shantz, whose experiments will be watched with interest. Similar

small bogs are said to be common in Waterloo, and doubtless exist in other districts

as well. The Berlin bog is underlaid by a thick deposit of shell marl.

OTHEK ABE AS IN SOUTHERN ONTARIO.

Peat is also found in considerable areas in the townships of Humberstone and Wainfleet

on the Welland canal, in which locality it is understood that an attempt is about to be made
to utilize the crude material in the manufacture of compressed fuel by the Dickson pro-

cess, hereinafter described. There are peat bogs in the vicinity of Stratford in the county

of Penh, in Elgin (near Dutton), around lake St. Clair, in parts of Parry S )und district,

and large stretches of peat in the muskegs which line the Canadian Pacitio Railway west

of lake Nipissing and between Port Arthur and Rat Portage. Though the search for

peat-bogs has not yet been quickened by a rise in their value as sources of fuel, it is

probable that there are few counties in the province where, in larger or smaller extent,

they cannot be found.

THE MOOSE RIVEB BOGS.

It was long considered that the most extensive peat-bogs in Canada were situated

in the island of Anticosti, where a continuous plain covered with peat extends for upwards

of eighty miles with an average breadth of two mile.s, thus giving a superficies of one

hundred and sixty square miles. But the explorations of Mr. E. B. Borron in that

part of Ontario lying on the Hudson bay slope have led him to the conclusion that in the

unexplored wilderness which occupies the basin of the Moose river and its tributaries

there are in the territory belonging to Ontario not less than ten thousand square miles

overlaid with beds of peat, the depth of which often exceeds six feet, and is probably

twenty feet or more in many places.* In this region the conditions for the growth of the

«p}Myaum moss are eminently favorable, the flatness of the plains retarding the drainage

and the northern climate affording it the necessary lowness of temperature. Accordingly

the sphagnum flourishes, to the detriment of most other forms of vegetatiou, and in many
parts the surface of the country appears to be wholly covered by beds of peat which are

gradually increasing in depth. Here, it may be, are being provided the stores of fuel

which shall serve for future generations, if not for our own, when the wood of the older

parts of Ontario shall have gone the way of wood in all other countries, or when the coal

deposits in the republic to the south shall have begun to fail under the yearly increasing

demands upon them. The Nipissing and James Bay railway has been projected into that

now inaccessible region, and it is not impossible that part of its southward freight mty
some day consist of manufactured jieat intended for consumption in the furnaces of

the manufacturing establishments and in the cooking ranges of our to^vns and cities.

Not until a railway has penetrated to the other side of the height of laud will these

immen.se fields of peat be available, but although their value is prospective rather

than present it can scarcely be doubted that a time will come when the vast supplies of

carbon they contain will be required and made use of.

METHOD.S OF PREPARING PEAT FOR FUEL.

The question naturally arises why it is that with these abundant stores of raw
material and the large demand which woujd greet a first-class article furnished at a cost

less than that of coal, no one has yet succeeded in placing such an article upon the market.

Many attempts have been made to do so, for the successful inventor's reward in a coallesa

*rfee rep jrt jf E. B. Borron, Stipendiary Magistrate, Ont. Ses3. Papers, 1881, vol. xiii., part iv.
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country like Ontario would certainly be a golden one, but up to the present the desired

end has not been attained. Indeed so formidable have the difficulties proved themselves

that the belief is sometimes expressed that the problem is nearly an insoluble one. The
history of the numerous attempts which have been made to j^roduce a first class article

from the raw material by an economical process, though by no means upholding this view,

is a record of partial successes only. Probably Prof. N. S. Shaler of the United States

Geological Survey takes the gloomiest view of the case of which the circumstances admit

when he sums it up as follows :

In New England and Canada repeated efforts have been made to convert peat into a
more compact and serviceable source of heat by various modes of mechanical treatment.
None of the methods adopted have proved commercially successful ; though the amount of

money and mechanical skill devoted to the end has been great, the failure in all cases has
been complete. A similar failure has attended all European efforts having for their objects

the improvement of peat for fuel. From some studies of the project whirh I made about
twenty years as.o, I came to the conclusion that with ordinary labor at $1.50 per diem it

would be possible to make serviceable fuel at the cost of about $5 per ton. The difficulty

however is not altogether found in the cost of the treatment of the peat or in the nature
of the p oduct, at least as far as the production of heat is concerned, but in the popular
prejudice against some of the qualities of the fnel. Peat is generally very ashy, it has a
peculiar odor, and the fire made from it is not lasting. It is imposisible in this report to
give a review concerning the history of peat fuel; such a review would however show
that the prospect for i;tilizir.g this material in the United States is very small.*

It is doubtless true that in the United States where coal is plentiful and cheap the

introduction of a new article of fuel does not possess the same degree of importance as in

Ontario where coal does not exist and where it is of necessity dear ; and it may be safely

asserted that the amount of "popular prejudice " which a really good peat fuel would

have to overcome in Ontario would be very small indeed. Such an article would be

received on its merits, and if it successfully stocd the test of everyday use would rapidly

come into general employment. The fact, that some of the largest consumers of coal in

Canada, notably the Grand Trunk and Canadian Pacific Railway companies, details of

whose tests are given below, have experimented with peat in the hope of finding an

efficient and economical fuel which they would be warranted in adopting shows that a

hearty recognition awaits the inventive skill of the man who shall place such a fuel at the

service of the public.

It may be conceded that if we could hope to have no better fuel than air-dried

peat produced from the raw material in the ordinary way, valuable as this is, the likelihood

of its ever taking the place of coal to any appreciable degree would be remote, but experi-

ence has shown that it is quite practicable to obtain a tirstclass fuel by means of a number

of known processes more or less differing from one another. The difficulty with them all

has been very largely one of cost. It has not hitherto seemed practicable to expel the

water from the raw peat and reduce it to a sufficient degree of density without incurring

an expense which precluded the possibility of its competing with coal. The fault, as

Prof. Shaler himself admits, has not been so much with the quality of the fuel, and indeed

much evidence can be adduced testifying to the good properties and high calorific value

of the manufactured article.

Essential Operations in Manufacture.

Sir Robert Kane, who in his " Industrial Resources of Ireland " and elsewhere has

given much information on the subject of peat in that country, states that the average

result of a great number of experiments made in Irish bogs show that the general mass

of the nndrained peat, including both the lighter and the denser varieties, contains from

92 to 95 per cent, of water, while the edges of the bog and parts more or less drained, in

the state in which peat is usually cut, contain from 88 to 91 per cent. The turf, as used

in that country often holds from 20 to 35 per cent, of water, while that which has been

stacked from six to twelve months still retains from 18 to 20 per cent., and that which

has been kept in a dry house for two years, from 10 to 15 per cent, of water. Air-dried,

* Freah-Water Morasses of the United States, by Nathaniel Southgate Shaler, Tenth Annual Report

D. S. Gtological Survey, pp. 303-4.
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uncorapressed peat is a very bulky fuel, its specific gravity being about .85 while that of
coal is from 1.25 to 1.39. The essential operations, then, in the manufacture of condensed
peat are, first, to get rid of the WHter and, second, to reduce the material to a density

more nearly resembling that of coal.

Details of processes by which these ends have been sought to be accomplished, are
given by Logan in the Geology of Canada (1863), and by many other writers on the sub-
ject.

Variot:s Processes Reviewed.

The process patented by Linning in 1837, and used at Ekman's iron works in Sweden
has been followed substantially by many other experimenters. The peat is first ground
to a homogeneous mass in a pug-mill, similar to that used by brck-makers, afterwards
moulded into convenient shapes and consolidated by a hydraulic or other press, after

which the blocks are dried by artificial heat. An excellent fuel is the result. This is

substantially the method adopted by 'Weber, of Staltach, in Southern Bavaria, by Gysser,
of Preiburg, who invented a portable hand-machine to bring the operation within the
reach of persons of limited means and dried his blocks in the air only, by Schlickeysen,

who also dispensed with artificial heat for drying, and by numerous other inventors on
the continent of Europe. The common feature of these processes is the grindintr or
triturating of the peat into a pasty mass, the end being to reduce it in bulk. Charcoal
prepared from peat manufactured in this way is said to be much firmer, more compact
and better suited for heating purposes than that made from either air-dried peat, or peat
which has been subjected to compression only.

Williams' plan at Cappogue, Ireland, was to place the ground peat between cloths

and subject it to a powerful hydraulic press. By this means he succeeded in reducing it

to one-half its original weight, and one-third its volume. The remaining water was,
however, difficult to be expelled from the consolidated peat, and the more fibrous varieties

expanded a good deal in drying.

This experiment was afterwards repeated on a considerable scale by the Irish Peat
Company, and with similar results. They also built large drying-houses in which
attempts were made to dry ordinary peat by artificial heat, but the quantity of fuel
required to expel the great amount of water from the peat was found to be so consider-

able that the process was not economical.

A plan followed at Rosenheim, in southern Bavaria, is, after drying the peat in the
ordinary manner, to pulverize it by passing it through rollers, then to drive ofi the
remaining water by heat and consolidate the dry powder by powerful pressure. The
peat is made into small blocks of eight to ten ounces, weighing from 70 to 80 pounds per
cubic foot, which corresponds to a specific gravity of 1 . 25, or nearly that of bituminous
coal.

Hodgson of Ireland adopted a plan for securing a cheap and abundant supply of
dried and powdered peat by passing a very light harrow over the surface of the bog and
thus breaking up a thin layer. After a few hours exposure to the air, for draining and
partial drying, this is removed by scraping, and a supply of powdered peat much drier
than the general mass may thus be obtained. It is then heaped in embankments and
dried by being spread on iron plates warmed by the waste steaji from the compressing
engine. The pressing machine consists of " a horizontal reciprocating ram," said to be
capable of turning out 1,500 lb. ot compressed peat per hour equal in density to coal.

The process patented by Gwynne & Co., differs from Hodgson's in depriving the raw
peat of a large part of its moisture by subjecting it to the action of a centrifugal machine,
after which it is ground to powder and passed through a series of cylinders revolving- in
a heated chamber, where the remaining moisture is got rid of. It is then compressed at a
temperature of 180", at which temperature the tarry properties of the turf are just suffi-

ciently developed to form a good cementing compound, and the result is a dense and very
pure fuel.

In 1856, Exter, of Bavaria, carried into operation on an extensive scale under the
Bavarian government a method of preparing peat fuel which in its initial stages is
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practically identical with Hodgson's, described above. After scraping together the

broken and partially dry peat it is, if necessary, further pulverized by passing it through

toothed rollers. It is then introduced into a complicated drying oven, along the various

floors or chambers of which it is moved by spiral conveyors exposed to a temperature of

from 120*^ to 140*^ Fahr. The peat is then subjected to the action of a powerful eccentric

press and formed into blocks which occupy about onp-t'ourth the space of the same weight

before pressing, the cubic foot weighing about 72 lb. In 1857 the cost of peat produced

in this way was estimated at about 6 cents per 100 lbs., and was of excellent quality,

being used exclusively for firing locomotives. Exter's process was adopted with some

modificatious in Hungary and Hanover, in the latter country unsuccessfully, owing to

the fact that it is suited only to the better kinds of peat.

Elsberg, of New York, invented a modification of Exter's method by which the peat,

air-dried as in Exter's process, is further broken in a cylindrical pug-mill and at the

same time subjected to a current of steam admitted through a pipe and jacket surround-

inc the cylinder. The steamed peat is then condensed by a pair of presses fed directly

from the mill. In this way the complicated drying oven of Exter is dispensed with.*

THE DE BRCGHAT METHOD.

The Dublin University Magazine for October, 1873, states that during the previous

year (1872)—
A commission was organized under the auspices of Alderman Purdon, of Dublin, for

the purpose ' of investigating in the public interest by personal examination, such of i-he

best modern systems of preparing improved fviel from peat as are now to be found elsewhere.'

With this view the commission visited several of the chief loca'ities on the continent where

the maniifacture of peat fuel is carried on, and found various methods of manufacture at

work, but thev say that ' the principle in all is the same
; the raw peat is subjected to a

pulping process indispensable for the production of density, without the aid of any mechan-

ical compression.' In reporting the result of their investigation however they

declare that ' in the application of the principle of macerating raw peat and in the air dry-

ing process will be found the only reasonable system of producing dense turf upon a commer-

cial basis, and then they go on to recommend that owing to our variable and humid
climate the manufacture would be greatly facilitated by the erection of drying sheds.

f

The University Magazine claims for M. Challeton de Brughat, a French gentleman,

the honor of having invented this process, which it describes as one in which thoroughly

decomposed peat is well puddled together with a due admixture of water and then passed

through a very fine sieve, which separates the minute carbonaceous particles ; these when

submitted to a process of drying are found to possess an adhesive affinity the effect of which

is to combine them together in one solid mass analagous in density and hardness to ordi-

nary coal.

De Brughat first brought his invention under public notice at the Paris Exhibition

of 1855, and again in 1867, on both occasions receiving prize medals. A modification of

his method was adopted by the Irish Peat Fuel Company as follows : The raw peat after

havinf^ been properly macerated in a powerful disintegrating mill, cleansed from impuri-

ties and reduced to pulp, is conducted into reservoirs 160 feet long by 42 feet wide and 18

inches hi^^h. The sides of these reservoirs are made of a kind of basket work, and the

water in which the peat particles are held in suspension flj<vs rapidly away on all sides,

acted on by the force of subsidence. When the pulp has acquired sufficient consistency

its surface is marked out by a cutter into regular brick-like shapes, which facilitates the

process of drying so much that in twenty- four hours afterwards they are generally dry and

firm enouc^h to bear handling. They are then removed and place I on light frames where

they remain for a month, when they are com|iletely dry and ready for delivery.

In May, 1873, a quantity of de Brughat's peat-coal was tested on the North London

Railway, England, a trial run being made from Broad-street station to Kew, a distance of

29 train miles, with a train consisting of an engine and nine cairiages. The results gave

*See Peat and its Uses, by Samuel W. John.sou, A.M., Professor of Analytical and Agricultural

Chemistry, Yale College, p. 121 et seq.

fDubliu University Magazine, vol. LXXXII. p. 388.
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the highest satisfaction. The steam was abundant and the engine worked up to 165 lb.

pressure. The consumption of fuel for the total run was 48.3 lb. per mile, leaving off with a
large, clear tire ; there was no clinker in the bars and but a small amount of debris

in the smoke box. The average consumption of the best coal by the Kew and Richmond
passenger train for the same number of carriages is 32 lb. per mile.

One and a quarter tons of de Brughat's peat-coal are said to be equal to one ton of

the best English coal for ordinary steam |)urposes, while for household use and for

furnaces having little draft and with the fire bars close together one ton of peat coal

is equal to the same quantity of pit coal.

As to the commercial aspect, it is stated that de Brughat's own manufacturing experi-

ence, extending over many years, proved beyond a doubt the remunerative character of

manufacturing peat-coal. The total cost of producing this article on a large scale at de
Bru^hit's works is 6 shillings per ton, while be gets for it on the spot 28 shillings per

ton and from 33 shillings 6 pence to 36 shillings per ton at Paris, at which price the

demand is active for all he can supply. The same gentleman also manufactures peat

charcoal at a profit of 300 per cent, in actual operations. The charcoal is stated to cost

practically nothing to manufacture, owing to the value of the other products evolved in

the process ; and it sells at £Q to £6 8s. per ton in Paris, wood charcoal bringing be-

tween Xo and £6 per ton.

The foregoing statements are all taken from the article in the Dublin University

Magazine above mentioned, and if they even approach the truth they establish beyond a

doubt that the manufacture of peat fuel can be conducted on a commercial basis.

THE CLAYTON METHOD.

In lire's Dictionary of Arts, Manufactures and Mines (187^'>) it is alleged that for

practical purposes peat as prepared in Ireland in the ordinary way is absolutely spoiled.

One pound of pure dry fcurt will evaporate six pounds of water ; now, in one pound of turf

as usually found there are three-quarters of a pound of dry turf and one-quarter of a

pound of water. The three quarters of a pound can only evaporate 4^ pounds of water,

but out of this it must first evaporate the quarter pound contained in its mass, and hence
the water boiled away by such turf is reduced to 4^ pounds. The loss is here 30 per

cent., a proportion which makes all the ditference between a good fuel and one almost
unfit for use. When turf is dried under cover it still retains one-tenth of its weight of

water, which reduces its calorific power 12 per cent., one pound of such turf evaporating

5^ pounds of water. This effect is sufficient however for the great majority of objects
;

the further desiccation is too expensive and too troublesome to be used except in special

cases. The same authority gives the following account of the Clayton system of pre-

paring peat, which it will be seen is similar in some respects to the de Brughat plan
already described.

The Clayton method is simply to cut the peat into fragments in its raw, moist state,
drain o2 as much of the water as will freely run away ; then masticate the fibres and
whole mass of peac together in a machine until it becomes difficult to distinguish any
ligneous fibre distinct from the humus in which it is so entirely mixed. The pulped peat
is forced otit through orifices in the end of a cylinder on to rollers which carry it to trays
where it is citt into lengths and then taken to the drying-sheds, where it remains about
three days ;

it is then dry enough to be stacked in open racks where the final drying is

completed. The most important feature in this system is the breaking up of the cellular
tissues of the peat and thus getting nd of the fixed moisture : and the remarkable reduction in
the size of the blocks of peat during the process of drying shows that this is done in the
most complete manner. The condensed peat becomes very firm and solid, and the whole
process does not take more than seven or eight days. Messrs. Clavton, Son and Howlett
assert that this fuel can be produced at a cost of from five to six shillings per ton.

A EUKOPEAN METHOTJ.

The article further states that an idea of what is being done on the continent of

Europe may be obtained from the following account of a method of condensing peat :

The peat press consists of a wooden tub about six ff et high and two feet wide, chained
upon a kind of sledge. The wooden vessel contains an upright shaft which may be set in
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motion by means of a horse-gear. This shaft carries on the bottom an iron disk, above it

two revolutions or turns of screw blades and above these four similar blades, each forming
a quadrant and so arranged that they form a complete revolution. Knife-like projections
in the wooden vessel prevent the peat revolving with the blades and shaft. The opening
for the introduction of the peat is at the back on top ; in front is the iron delivery

which may be opened by means of a lever, and contains a wooden con'cal mould through
which the peat issues in four endless strings or streams on an inclined table, on which it

is cut in pieces or blocks of convenient length. These are then dried in the open air. The
peat having gone through this machine dries mvicn more quickly and burns with greater
intensity of heat, and the lightest and poorest stuff so worked is fitted for consumption
under sceam boilers. One volume of this pressed peat is equal to two of Hanover peat, or

to three of ordinary cut peat, and the intensity of heat developed stands in the same pro-

portion.*

OTHEK METHODS OV TKKATMENT.

The same authority describes other methods of treatment as follows

:

Danchelle's peat-fuel and peat-filters for sewage were exhibited at Manchester in 1874.

The samples of manufactured peat-fuel made from the light brown moss of Red Moss,
Horwich, Lancashire, differed from other specimens of peat-fuel in that the hvimus and
ligneous fibre of the peat were macerated and reduced to a state of a fine chocolate-paste.

The machine used to effect this consists of a long cylinder, in which works a shaft armed
with proper cutters and disks, by which the crude peat is soon reduced to the consistency

of pasty pulp, and issues in a long roll of any shape or diameter ; this is cut in to briquettes

by a wired frame, and the briquettes are dried in the iisual way, under a covered shed ; in

drying they lose in their bulk, but they are in a fortnight converted into a good hard fine-

grained fuel, and when roasted with charcoal are about one-third their original size.

The producers of the Danchelle peat-fuel also convert the peat into sewage-filters by
incorporatmg the peat with a mixture of clay and charring them. Experiments have been
made and are continued with these filters in Bradford, Yorkshire, and in Paris, and the

results are stated to be very satisfactory. Peat-fuels are prepared in Sutherland by charring

the peat, which has been broken up by a machine, so as to leave it in a rough granular
state, and afterwards worked up with crvide shale-tar, and pressed into bricks by a moulding
machine. The quantitv of shale-tar taken up by the vegetable peat is very considerable,

and gives it a thoroughly carbonized appearance.
Mr. Robert Kerretichison breaks up his peat with a machine, by means of which it

parts with a great deal of its water. It is then manufactured in a masticator, and finely-

broken asphalt is mixed with the mass- It is then shaped into briqiettes and dried under
sheds. Its specific weight is less than mosc other peats, and the addition of asphalt adds
to its cost, but gives it greater value for furnaces and for raising steam.

t

In Austria and some parts of Germany, a process obtains of grinding the peat

as rags are ground in a paper mill, by the addition of water, to a very tine pulp,

which is placed in suitable receptacles, and by filtration and evaporation relieved of most

of the water. It is then cut into blocks and stacked away for use at a later day. The

product is said to be excellent, but the process is slow and expensive.

The treatment adopted at Horwich, Lancashire, England, presents some points of

difierence from any of the foregoing. The peat is pulped in a mill arranged for the pur-

pose, and conveyed by means of an endless band to a moulding machine, which cuts it into

blocks of any lequired size. The blocks then travel backwards and forwards in a drying

chamber on moving bands exposed all the time to a current of heated air. The product

is said to be hard, dense and of excellent quality.

The apparatus invented by Mr. Buckland of South Wales consists of a solid, obtuse

iron cone, having a spiral groove on its exterior, and revolving vertically within a hollow-

cone of iron plate, perforated everywhere with small round holes like a colender. The

peat is put into the space between the solid and hollow cones and by the revolution of

the former is forced in worm-like form through the holes in the latter. It is then

fashioned into bricks by any convenient machine, and artificially dried. This process is

said to produce a good quality of fuel, but to be of small capacity and expensive to work.

Other methods of treatment on the contment of Europe consist in passing the crude

peat in its moist state through i oilers which reduce it in bulk, and deliver it in soft

blocks or sheets, which are afterwards removed to spread ing-grounds or sheds to be dried;

* Ure's Dictionary of Arts, Manufactures and Mines (1875), Vol. ill. p. 526.

i ibid., p. 527.
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or in pulping the raw peat with the addition of considerable water, and dividing it in

this state into moist blocks which are dried in kilns or the open air.

Processes tried in the United States.

The attempts to convert raw peat into a serviceable fuel have been fewer in the

United States of America than in Europe, largely, no doubt, because of the comparative

cheapness and abundance of wood and coal in the former country. Nevertheless, the

problem has been attacked by a number of experimenters, some of whom have been con-

tent to follow European processes, while others have invented plans of their own. It

wss thought by some of them that the peat as it was taken from the bog could be wholly

freed from water by compression, and presses of great power were brought to bear upon

it with this belief. Experience showed however that a considerable percentage of the

moisture is retained by the peat with such tenacity as not to be amenable to pressure

only.

Under the patents of Ashcroft and Betteley operations were carried on at Lexing-

ton, Mass., for several years subsequently to 186-t. Their process consisted in reducing

the raw peat to a pulp, which was then conveyed into high tanks where it was allowed

to remain until of its own weight and pressure it became sufficiently dense to be formed

into blocks, when small gates were opened at the bottom of the tanks, and the superin-

cumbent mass forced the peat out in a continuous sheet of uniform size. This was cut

into blocks which were laid away to dry. Experiments were also made with the view of

drying peat by absorption, the plan being to cover the spreading-ground with a layer or

pavement of porous brick, on which the soft pulp was laid as it came from the machine.

No great measure of success seems to have been achieved by either of these methods.

By a machine set up at Pekin, N.Y., in 1865, the invention of M. S. Roberts,

the peat was ground to a pulp with water to the consistency of mortar, and then, by

means cf a long conveyer attached to the machine, spread on the ground and cut into

blocks, which were left to solidify and dry in the open air.

the leavitt process.

In the process patented by T. H. Leavitt of Boston, Mass., the apparatus consists

principally of a strong box 3 feet square and 6 feet high, supported upon a stout frame-

work about 4 feet above the floor of a suitable building, which should be near the bog,

and is best constructed on a side hill, so that easy access can be had to the lower story on

one side from the foot of the hill and to the second story on the other side. The top of

the tank should be open, and even with the floor of the second story, so that the raw

peat can be dumped directly into it. Within the tank, and firmly fixed to its sides, are

numerous projections of a variety of forms, adapted to the treatment of the material in

its several stages as it passes through the mill, which is divided into three apartments.

Through the centre of the tank revolves an upright, to which are affixed knives and arms

varying in form and structure to correspond to the stationary projections in each apart-

ment ; below the tank is a receiver or hopper, and under this is a moulding or fprming

machine, 2 feet wide and 12 feet long, of simple construction, which receives the con-

densed material from the hopper and delivers it in blocks of any desired form and size,

to be afterwards laid out upon the ground or on frames to dry. The whole is adapted to

be driven by a small steam engine, and requires about six and ten horse power respect-

ively for the two sizes of machines constructed, of the capacity of 50 and 100 tons each

of crude peat per day of ten hours. It is claimed for this treatment that it entirely destroys

the original organization of the peat and expels the air from its cells, thus allowing the

water to evaporate so freely that at the end of eight or ten days the peat is in a condition

to be housed or transported to market. Figures are given by the inventor to show thit

in 1867, with ordinary labor at 81.75 per day, twenty-five tons of merchantable fuel

could be prepared per day at an outlay for wages of -'537. 75, the cost of the apparatus

itself being ^4,500. The product was said to weigh from 65 to 80 pounds per cubic foot,

which is equal to a specific gravity cf from 1.04 to 1.28.
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THE WALKER MACHINE.

Another machine is that of Thomas George Walker, which both grinds and artifici-

ally dries the material. The wet peat, after being puddled in a pug-mill vat and heated

by waste steam, is. forced through the bottom into a box, whence it is blown by a steam
jet through 400 feet of 6-inch cast iron pipe, coiled up in the furnace under the boiler, by
which means it is thoroughly dried. It then passes through a larger pipe into a receiver,

at the bottom of which it falls into a mould, where it is pressed into form by a plunger.

The residual steam and gases pass from the top of this receiver in a tank through another

pipe whose end is under water, in which any dust carried off by the steam is deposited
;

and the waste steam and gases thus purified pass thence back to the pug-mill jacket,

where they are used to heat the new material. A second tank, under the pug mill, re-

ceives the water from the waste steam condensed in the jacket, and all combustible gases

rising to the top are conveyed through a pipe to the furnace aud utilized as fuel. The
successive heating of the peat in the pug-mill vat and in the long passage through the

6-inch pipe so prepares it that it is easily moulded into a compact form as it leaves the

receiver.

Canadian Methods of Treatment.

The utilization of the great peat deposits of Canada is no new project, and at various

times during the last thirty years there have beea brought to public notice processes

which were claimed to have brought the production of a first-class peat fuel at a suffi-

ciently low cost well within the domain of fact.

THE HODGES SYSTEM.

The Hodges system of peat manufacture, described by Starry Hunt in the report of

the Geological Survey of Canada for 1866, was deemed by that eminent scientist to be a

very promising one and likely to lead to the development and utilization of the supply of

peat in Canada, It consisted in a manufactory which should float about in the bog, cut-

ting its own channel, excavating aud pulping the peat and finally spreading it out to

dry ; the whole without manual labor. The peat after all sticks and roots were removed
was passed through machinery which destroyed its fibre and reduced it to a homogeneous
mass of soft pulp like well-tempered mortar. This was then spouted out to the surface

of the bog, previously levelled and prepared for its reception, and spread in the form of

a thin sheet nine inches in thickness and ninety feet in wi Ith. After lying a couple of

days it began to consolidate and was then divided by transverse cuts at intervals of six

inches. In a few days more it was divided longitudinally, and in about a fortnight the

shrinking of the peat caused the cuts to open, and gave the whole bed the ap[)e.trance of an
immense floor covered with bricks eighteen inches long by six inches wide. As soon as these

were sufficiently hard for handling they were taken up and stacked for drying.

The manufacture of peat after this process was carried on by Mr. Hodges at Buls-

trode on the Three Rivers and Arthabaska railway. Fifty tons of the air-dried peat fuel

could be produced in a day of ten hours, costing, when dried and put into barges on the

canal, according to Dr. Hunt, ninety-two cents per ton. As thus prepared it contained

about tVenty-five per cent, of water, the greater part of which was lost by further drying.

Numerous experiments were made with peat prepared after the Hodges plan as a fuel for

locomotives on the Grand Trunk railwa}- with " signal success." To quote from the

report :

A subsequent trial with an express train from Montreal to Kingston, 177 miles, showed
that one tonof 2,2=i0 pounds of ppat holding 20 per cent, of water wa-. consumed in '•unning
50| miles, being equal to 44.5 pounds of peat to the mde. With Pictou coal on the Boston
and Worcester Railway, for the month of August 18'i6, the average distance run was 59.9
miles per ton of coal, being equal to 37.3 pounds of bituminious coal to the mile. Peat is

found to require for its combustion in the fire-box of a locomotive little or no blast, the
production of which, for wood or coke, involves a great expenditure of s earn power ; and
it is supposed that by altering the blast to suit the requirements of peat a great economy
in the use of this fuel may be attained. It is also found that in burning it even with the
present great blast, no sparks are produced, ^o that the use of peat affords a guarantee
against the frequent fires arising from the sparks of engines burning wood. . . In one
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experimpnt, the minutes of which are before me, an engine with a train of twelve:

loaded cars on the Grand Trunk Railwaj- consumed in running 44 miles 2,440 pounds of

peat, equal to about 40.3 miles to the ton or 55.5 pounds of peat to the mile. In doing this

1,900 gallons of water are said to have been evaporated. If we take these to be American
standard gallons thi^ gives 6.48 pounds, and if imperial gallons not less than 7.78 pounds-

of water evaporated for each pound of fuel consumed.*

It seems probable that Dr. Hunt underestimated the cost of producing this peat fuel,

or that further trial did not confirm his account of its heat-producing qualities, as in the

quarter of a century which has elapsed since he made his report the Hodges system has

not come into vogue, and the problem of producing a cheap and efficient peat fuel has yet-

to be solved.

THE AIRMAN FLAX.

The process invented and patented by Mr. David Aikman of Montreal, is thus des'

cribed by Mr. Aikman himself, in the specification forming part of letters patent granted

him by the United States patent office on 2ud October, 1 888 :

In man'afacturing my improved fuel I prefer to take the peat in a semi-liquid or pulpy
state and after removing the sticks by any of the well-known devices, evaporate and re-

move the surplus water by stirrins the pulp in a steam-heated vessel or chamber, and then
complete the drying process by passing the peat through heated rollers or between rollers-

and heated ;lates. ' This liberates the lighter volatile vapors and leaves the peat in small
flakes or particles ; but while undei-going the above operation the carbon-cells aro only
partly broken, and in order to finish what may be called the "fracture" of the cells and
saturate the free carbon again with the highly inflammable tarrj- and resinous substances,
and bind the same permant-ntly together in a solid compact mass having the qvialities above
specified, I direct the peat thus dried and prepared into moulds kept at a high temperature
by the direct application of fire, or by using superheated steam, and there i-educe the same
to a charred or carbonized condition. While this carbonizing is going on the peat is kept
under heavy pressure in the moulds by plungers or like devices (also brought to a highly-
heated condition) until the fibrous or vegetable matter and the volatile elments are tho-
roughly incorporated together, and the exterior of the block is coated with the resinious-

matter and glazed by the friction and heat and thus rendered water and air pi-oof.

Practical difficuliies in the way of constructing suitable compressing apparatus have
it is said retarded the manufacture of peat by the Aikman process on a commercial scale,

but sufficient quantities have been produced to prove that a satisfactory fuel can be made
in this way. A test of Aikman's peat fut-l as compared with Sydney soft coal was made
under a stationary boiler in the locomotive shops of the Canadian Pacific Railway Com-
pany, Montreal, in 1887, under the direction of Mr. Francis R. F. Brown, mechanical

superintendent. In his report to the company Mr. Brown says :

As we did not go to any expense in getting up a special grate of a wood-burning class

for testing the peai and as the lest was made on a coal-burning grate, we may consider the
results obtained from the peat as satisfactory. The temperature and state of the atmos-
phere were also in tavor of the coal. I am satisfied that with a suitahly arran^^ed grate
a mvich be.ter result would have been obtained, but even l<^aviDg the grate as used for coal

burning pro-uding we could obtain the peat at $2.25 per ton it would still be a saving over
coal. This peat fuel has proved itself superior to the best wood, and the difierence in wear
and tear on a locomotive fire-box between wood and coal is too well-known for me ta
dilate on The test was conducted in one of the Lancashire boilers, and
commenced each day about 8 a.m., and a little irregularity occurred in consequence of the
coal test extending over the dinLer hour from 12 noon to 1 p.m. ..... The coal-

grate was shortened about one-third to pi-event any loss of steam by blowing off. due to the
great amount of flame produced by the peat. Some peat also fell through the bars partly
con.sumed, and though no opportunity offers to a&certain still it is probable that some was
carried into the flvies by the draught. The firing was light and the damper well down
when the peat was tested, which explains the difference of water evaporated i^ev hour,
that being in no way to te attributed to the kind of fuel. I have no doubt that if tested
under more favorable conditions, and when better acquainted with the class of fuel, the
peat would give a relative elficiency of 75 per cent, as compared with the same class of

coal as used, which was of good quality, being Sydney. Taking the coal as costing S3.50

per ton in the works, the peat (at 68 per cent.) would be worth S2.38 per ton delivered here^

* Geological Survey of Canada, 1866, pp. 289-90.
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Following is the result of the test

Description.
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The felt rollers expel about 60 per cent, of the water contained in the peat as it

comes from the bog; of the remaining 40 per cent., 30 is driven off by the heated cylin-

ders, and 10 per cent, is retained in the finished article, Mr. Dickson stating that h«
finds it preferable to allow the fuel to contain this proportion of moisture.

The effect of the pressure is said to be to bring the oily and tarry constituents of the peat

to the surface of the block, thus giving it a coat of inflammable material which makes the

fuel readily ignitible and at the same time renders it impermeable to moisture. The
size of the blocks is preferably about three inches long and three inches in diameter, each
block weighing about a pound.

The process is automatic throughout, the material being takea from the bog and
carried through each successive operation without handling or interruptioa. As a conse-

quence the manufacture proceeds very rapidly, and the raw peat is converted into dry,

condensed fuel in twenty minutes from the time it is lifted from the bog. This, at any
rate, is what the inventor hopes to achieve by his apparatus, which has not yet beea con-

structed upon a commercial scale. A working model has been erected at Montreal
capable of turning out 400 or 500 lb. per day, which the inventor states works mDst
satisfactorily and has met his expectations in every way.

A full set of machinery, exclusive of motor power, will cost about 86,000, which
would be capable of producing 50 tons of manufactured fuel per day of twenty-four hours

at a total cost of $75, or 61.50 per ton, the labor of eight man being required. An engine

of 40 horse power keeps the machinery in motion, and wich boiler to correspond brings

the whole cost of the plant up to about §10,000. ,

The machinery is placed on board a scow which floats on the bog, and being wholly

under cover can be worked in winter as well as in summer.
The fuel made by the Dickson process has been tested with good results. In April

of the pre.sent year a quantity was tried at the works of the Toronto Street Riilway
Company by Mr. Jackson Pollock, who gives the following account of the experiment

:

The fire was raked out clean off the grate bars, and a new fire started with shavings,
the steam standing at 60 lb. The first of the peat was thrown on at 3.05 p.m., 487 lb. in all

being u.sed for the test. The pressure rose to 80 lb. and remained stationary at 80 lb. until
4.50 p.m., one hour and three quarters, when it fell away to 60 lb. I then threw in coal
upon the balance of the peat remaining on the grate. The steam was very steady and we
were using all our power. No smoke was to be seen from the chimney, and there wertj no
clinkers or cinders to clean out of the fire. The boiler tubes were dirty ; I left them so
purposely to give the fuel as hard a test as possible. The peat was not as solidly com-
pressed as sample, and as you describe it it should show still better results. The average
daily consumption of coal for six months ending January 31st was 2,074 lb.

An analysis of a sample of Dickson peat showed it to be composed as follows :

Moisture 8.55
Volatile combustible matter 56.34
Fixed carbon 31.04

'

Ash 4.07

Total.. 100.00

A small quantity of this peat was submitted by the Bureau to Prof. "W. H, Ellis,

of the School of Practical Science, Toronto, for the purpose of having a test made of its

calorific value as compared with that of coal. Following is Prof. Ellis' report, dated 16 th

June, 1892 :

I send herewith the results of my examination of the compressed peat you sent me.
The sample contains 10.2 per cent, moistui'e and 2.9 per cent. ash. It gives in Thompson's
calorimeter a heating power of 5,280 metric heat units; that is, one gramme of it will raise

5,280 grammes of water one degree centigrade.
The samples of coal you sent me gave when tested in the same instrument : No. 1,

7,425 ; No. 2, 6,820 ; No. 3, 7,480 ; mean of the three, 7,241.

Coal sample No. 1 was Massillon coal from Ohio ; No. 2, Hocking coal from (Dhio,

and No. 3, Reynoldsville coal, from Jefferson county, Pennsylvania. They are all bitumi-

nous varieties. Mr. Elias Rogers, Toronto, from whom the samples were obtained, says as

regards their qualities :
" The Massillon coal is a superior coal for grate purposes ; the

Hocking coal is fair coal for grate purposes and fair coal for steam ; the Reynoldsville
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coal has the control of this market for steam purposes. The average price of Reynoldsville

delivered would be about $4.25 per ton, although for large factories where it is a conve-

nient delivery less prices are made."

It will be seen that the heating power of the sample of Dickson peat was very nearly

three-fourths of the average of these well-known brands of coal.

The superiority ol the fuel manufactured by this process over that produced by nearly

all others lies, according to the inventor, in the fact that the original tibre of the peat is

retained intact, and with it the whole of the tarry and oily constituents as well as the

gases contained in the peat, all of which are valuable factors in the calorific power of the

fuel. The retention of the fibrous condition is also an aid in the rapid diying of the peat.

The trituration and grinding of the raw material characteristic of most of the older pro-

cesses has the efltct, it is alleged, of liberating a large proportion of the gases, which are

thus wholly lost. In addition to this the finely divided pasty condition to which the peat

is reduced in these processes renders it so tenacious of moisture that it can only be dried

by applying sufficient heat to cause partial carbonisation, during which process a further

loss of the tarry and volatile combuscible constituents occurs.

Mr. Dickson has patented his invention in Canada, the United States, Great Britain

and France, and is at present engaged in forming a company for the manufacture of his

fuel in this province.

THSTS OF PEAT FOR FUEL.

Many experiments have been made in various parts of the world with peat, both in

an air-dried and a compressed condition, as a fuel under the boilers of railway locomotives

and steamship engines. It is in regular use on the railways of some of the continental

countries of Europe, for example, Bavaria, Oldenburg and Russia.

It does not appear however to be coming rapidly into favor for this purpose, one
serious defect being that except in the best samples of condensed peat much more space

is required for stowing it than for an equivalent quantity of coal. For the same reason

the cost of handling is greater and more time is needed for renewing stocks of fuel.

Time and space are everything on board railway trains and steamboats, and so long

as coal does not rise materially in price above its present figure it is unlikely that peat

will usurp its place in the bunkers of the steamboat or the tender of the locomotive.

Another objection to its use on railways is the fact that most of the varieties of peat

hitherto manufactured crumble more or less upon exposure to the weather.

On the other hand, the use of peat is much less detrimental to grate bars and furnaces

than that of coal, and there is an absence of cinders, clinkers, and to a great degree of

smoke.
In 1881, 60,885 tons of peat turf were used on railways in Russia ; in 1891 the

quantity had fallen to 51,678 tons.

Records ok various Trials.

There is not space here to quote the details of the numerous trials made with peat as

a railway and steamship fuel ; some of them have not been satisfactory, but many go to

show that even for this use, for which it is perhaps not so well suited as for domestic

purposes and generating steam in stationary boilers, while not so valuable as coal it never-

theless constitutes an important resource which some day is likely to be taken advantage

of. A few examples of the use of peat in this way may be given, and the records of some
tests made in Canada may be of interest and value.

As early as 1844, Sir Robert Kane informs us, steamers plying between Limerick,

Clare and Kilrush in Ireland were using peat for fuel. The ' Garry Owen " steamer

made the passage between Clare and Limerick (distance about 45 miles) fired with turf

in 3 hours 20 minutes.

Still earlier Professor Emmons in a report to "W. H. Seward, Governor of ^^ew York,

in lb39, speaks of seme experiments with peat as a fuel for steam engines in which a

small quantity of tar was mixed for the purpose of creating a larger volume of flame, and.
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says :
" The experiments referred to were made on board the 'Great Western ' during

her last passage, and such was the result that a large amount of peat was taken on board

for her homeward passage."

The locomotive engineer of the Belfast and Northern Counties Railway had tried the
condensed peat on that line. In a trip of 74 miles the total quantity of fuel burned was
14 cwt., 1 quarter, 14 lb.—the train, including engine and tender weighing 70 tons. The
time occupied was three hours, nine minutes. The trial proved satisfactory
The locomotive superin'-endents of three railways in Ireland made a trial of condensed peat
on the same railway to test its fitness for locomotives. During a trip of 27 miles there

was an excess of steam though the fire door was continually open and the damper down
for the greater part of the distance. The pressure at starting was 100 lb. The commence-
ment of the trip was up an incline of 1 in 80, four miles long, wnth double curves. AVhile
ascending this incline the pressure rose to 110 lb. and afterwards to 120 lb. with the fire-

door open. The speed was 40 miles per hour. While running there was no smoke, and
little at the stations. The fire-box was examined at the end of the trip and ve'-y little

clinker was found, and the smoke-box was free from cinders and dust—a proof that the
fuel had stood the blast well ; and it is the recorded opinion of the experimenters that the
peat was in ev*^ry respect well suited for locomotives.*

A trial on the Paris and Lj^ons (France) Railroad is thus reported by the engineer :

We got lip steam with peat in thirty minutes, coal requiring two hours. AVe ran 16 miles
to a gravel pit, up a steep grade, and from there took a load of 136 tons 80 miles further,

when the blize escaped a considerable distance above the chimney which became red hot,

and the boiler covering taking fire we had to stop and extinguish it. After repairs we re-

turned to P^.ris at a speed of 38 miles per hour, the heat again increasing as we advanced.
The fviel having no smoke and mxich gas keeps up a constant hot flame. The pressed peat
gives far better results than that which is not pressed. In fact while using it the genera-
tion of steam was so rapid that I stood with my harid on the valve lever all the time fear-

ing an explosion.

t

A trial was made on the New York Central Railroad Janviary 3. 1866, of w^hich the fol-

lowing account is furnished us by the master machinist : Left Syracuse at 8 o'cljrk and
40 minutes (40 minutes behind time) with 25 empty 8-wheel box freight cars. Started
with 120 lb. of steam. The engine worked well and took us along pretty sharp, as we made
up the 40 minutes in going 25 miles and arrived at Port Byron on time. The steam did
not run below 120 lb. any of the time and was often from 125 lb. to 1301b. When the engine
was w^orking the strongest she would steam the best. We made time all the way very
easy although we had a strong head wind all the way, and snowing at times quite fast,

and very cold. We took on a trifle over four tons of peat at Syracuse which was all we
had. . . Five tons of peat would have taken us to Rochester with the train we had
although it was a very bad day. The same engine would have used about 3| cords of wood
running to Palmyra, while we used not quite 4 tons o'' peat for the same distance. It gave
us as much steam as wood and burned a beaittiful fire. Our trip was a perfect success,

and I am sorrj' there were not not more present to witness it. We used a coal-burning
grate. J

Accounts of similar experiments on the Hartford and Springfield Railroad^ the Hud-
son River Railroad and the Eastern and the Veimont Central Railroads are given in the

same volume from which the foregoing extracts have been made, and in every case success-

ful results are said to have been obtained.

Grand Tronk Experiments.
Jn 1866 the authorities of the Grand Trunk Railway experimented pretty freely

with peat, using the condensed article made by the Hodgfs process at Bulstrode, Que.

The effect of the trials was apparently to show that peat could be used with advantage as

a locomotive fuel. So satisfactory indeed did the company consider the result that a con-

tract is stated to have been entered into extending over live years or seasons, during the

first of which it was to take lOU tons per day, and during the four succeeding seasons 300

tons per day.§

Following are the particulars of some of these experiments : Well dried peat fuel

was used with engine No. 158, .5-feet driving wheels, 16 -inch cylinders, and 26-inch stroke,

drawing twelve loaded cars.

Distance run per ton of 2,240 lb. of fu^el 40.33 miles.

Fuel used per mile . 55 . 54 lb.

Greatest pressure of steam 140 lb.

Least pressure of steam 100 lb.

• Facts about Peat, by T. H. Leavitt (1867), pp.. 201, 203, 204. \Ihid, p. 206. Xlhid, pp. 208-9. %Ihid, p. 98.
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During the experiment fuel was put on in small quantities. No smoke issued from the
stack, a steady, brilliant, white fire was kept up, and steam generated with great rapidity.
The damper was kept closed and air admitted through a slot in the furnace door. Not an
atom of ash or cinder was left in the smoke-box, ash-pan. or upon the wire gauze of spark-
catcher. The grate inside was one of Lester's patent, having a well in centre with hori-
zontal openings to admit draft. The bottom of fire-box was scarcely ever entirely cov-
ered with the fuel, the steam being generated too rapidlj' to allow of a large quantity of

fuel being put into the furnace.
Experiment with green peat fuel containing 25 per cent, of water, upon engine No. 65,

6-feet driving wheels, 1.5-inch cylinders, •21-inch stroke, drawing an express train of 9 pas-
senger cars all heavily laden, from Montreal, going west, October 3, 1860 :

Distance run 101 miles.

Fuel used 8,000 lb.

Fuel used per mile 79 lb.

Average speed, including stoppages, per hour 23 miles.

Greatest pressure of steam 123 lb.

Least pressure of steam 90 lb.

This experiment was one to show whether with an engine out of order and very much,
overburdened, steam could be made with green peat in sufficient quantities to meet an un-
ceasing demand during the whole time cf running. . . Abundance of steam was raised,

and for a distance of many miles the pressure of steam did not varj^. On the return trip

next day, with a sim'lar weight of fuel and train of six passenger cars, like results were
obtainpd. but the quantity of fuel used per mile was redi;ced to 71 lb.

Experiment with engine No. G5, in good working order, and with peat fuel containing
about 20 per cent, of water (expi-ess train consisting of six passenger cars) :

Total distance run 177 miles.

Total consumption of fuel 7,936 lb.

Consumption per mile 45 lb.

Maximum consumption between stations 60 lb.

Minimum consumption between stations SO lb.

Average speed including stoppages 25^ miles.

Greatest pressure of steam 125 lb.

Least pressure of steam 86 lb.

Distance run per ton of fuel 50i miles.

Cost of fuel for the trip at S3..50 per ton S12.2.5

Cost per mile run for fuel 7 cents.

On the return trip the consumption of fuel was less, the train being lighter.

Another experiment was made on the same road with the view of determining whether
with a diminution of the blast the same quantity of steam cci;ld be generated as obtained

on former occasions with the" bla«t usually employed for wood. By this diminution of the

blast additional power was gained and the consumption of fuel smaller than on any pre-

vious occasion.'-'

Notwithstanding the seemingly favorable results of these and other trials, peat hag

not been adopted by the Grand Trunk railway as a fuel for use in its locomotives
;

perhaps some experiments made at a later date, and with compressed peat of different

manufacture may have led that company to the conclusion that as coal has answered its

purpose in the past it may be trusted to do so in the future.

As it is not the purpose in this paper to overrate the qualities and advantages

of peat, but to state as fairly as possible the conclusions which experience and

careful experiment have reached, whether such conclusions be favorable or adverse, the

following particulars are appended of comparative trials of peat, wood and coal, made by

the Grand Trunk railway company in 1876, such particulars having been furnished the

Bureau by Mr. E. Wrags:e, local manager Grand Trunk railway company, Toronto.

Experiments on the comparauve values as fuel of coal, peat and wood in locomotive
engine No. 303. built by the Rhode Island Locomotive Works, and running between Mont-

*Facts about Peat, p. 212 et scq.
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real and Richoaond on Nos. 9 and 10 freight trains ; Ci^inder 17 in. x 21 in., drivers 5J feet

diameter. James Millar, engineman ; Wm. Walklate, inspector.

Peat. Wood.
Date of experiment Sept. 23. Oct. 3.

Description of fuel Compressed. Hard )naple.

145
3,134

49,407
340
1.5.76

21.58
17,925

123.62
5.71
.362

2.33
41,820

m
17
140
120

145
3.279

48,433
334
14.77
22.61

12,780
88.13
is. 89
.263

3.09
39,520

14i
16
17
168
130

Fair & mild.
Strong side.

Good.
$2.53 per 2240 It) $2.88 per 4031 lb S4.77 per 2240 lb

4.09 1.87 2.24

track
;

Coal.
Oct. 5.

Russell new black
vein S. Wales.

145
3524

50,337
347
14.29
24.30

5,330
36.75
1.51
.105

7.94
42,330

15

Hi
17
156
135

Rain & cool.

Strong side.

Moderate.

Train miles
Car M

Ton „

Average train tonnage
Average car i,

Average cars per train

Fuel consumed, in lb

Fuel consumed, in lb, per train mile
ir 11 II II car mile
M II II I ton mile

Water evaporated in lb per lb of fuel

11 11 total lb

Time occupied in experiment, hours
Speed in miles per hour, deducting stops
Hours engine was under steam
No. of stoppages on trip

Average boiler pressure in lb per square inch
Weather Fair & warm.
Wind Slight.

Rails, condition of Good.
Price of fuel

Cost in cents of hauling 100 tons one mile.

.

N.B. Peat delivered at St. Lambeit's ; wood sawn and delivered on Gr. T. E,

coal in pile at Point St. Cliarl-)s.

G. T. Ry. Mechanical Supt's Office, (Sgd) Herbt. Wallis.
October, 1876. Mechanical Supt.

Similar experiments were also made under the direction of Mr. Wallis at the same
time with the view of ascertaining the value of peat for use under stationary boilers, as

compared with wood and coal, which, though more favorable in their results to peat

than the experiments detailed above, nevei-theless failed to show its superiority over its.

rival fuels.

Experiments on the comparative value of fuel oi' coai, paat and wood in No. 1 station
ary engine :

Diameter of cylinder . 2? inches.
Length of stroke 42 n

Engine Horizontal class.

Outside lap 1^ inches.
Inside lap -^ n

Lead, front f% m

Ijead, back | ,,

Heating surface of box • 150 89 feet.

tubes 1,094
Boiler area of fire grate (locomotive class) 1,868 1

1

Peat. Wood.
Date of experiment Oct. 12-13 Oct. 17-18

Description of fuel Compressed. Hard maple.

Price
Average temperature of atmosphere
Fuel consumed, in lb

"
II per h.p. per hour

11 11 per hour
Total ashes, lb

II per 100 lb. fuel

Average boiler steam pressure per square inch .

,

II cylinder n n n

Greatest initial Y^ressure in cylinder ,

Average indicated horse power. .,.

II number of revolutions per minute
II piston speed in feet per minute

Total houi s under steam
Cost in cents per h.p. per hour

Coal.
Oct. 19-20

Russel new black
vein, Wales.

2.53 per 2240 lb $2.88 per 4031 lb S4.77 per 2240 lb
48.83°
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Mr. Wallis, in his report to the Grand Trunk Oompanj upon these experiments,
remarks that they show the peat to be better adapted for stationary boilers than for loco-

motives on account of the heavy work performed by the latter, but that it cannot com-
mence to compare economically with coal or wood in either stationary or locomotive

boilers. He enumerates the defects of the peat as a locomotive fuel thus

:

It loses materially in weight, it is very objectionable to fire on account of the pain it

inilicts upon the eyes, it is very liable to be set on fire, it requires a different kind of grate
to burn it, it is not impervious to the weather, and it causes ver.y considerable delay vipon
the road in wet weather.

It is evident from the results of these experiments that the peat which Mr. Wallis

had under trial was of inferior quality, and although it is stated to have been " com-
pressed," the fact that he objects to it on the score of its losing materially in weight

shows that it cannot have been properly dried. No one could pit green or air-dried peat

against dry hard maple or Welsh coal with the expectation that it would compare
favorably with either. The tests appear to have been fairly and carefully made, but if

the peat was not a rtpresentative article in point of quality, as is probable was the case,

they ought not to be considered as conclusive evidence of its inferiority to the other fuels

with which comparison was made.
The later trials made by Mr. Brown for the Canadian Pacific railway company, as

well as the previous tests on the Grand Trunk railway, afford sufficient ground for believ-

ing that, while not equal to coal, peat when properly prepared has some not inconsider-

able advantages in its favor, and can under certain circumstances be used as an elficient

substitute.

M o D K OF Burning Peat.

^ith respect to the way in which peat may be burned, Prof Johnson says :

In the employment of peat fuel regard must be had to its shape and bulk. Flat blocks

are apt to lie closely together in the fire and obstruct the draft. A fireplace constructed

properly for burning them should be shallow, not admitting of more than two or three

layers being superposed. According to the bulkiness of the peat, the fire-place should be

roomy as regards length and breadth. Fibrous and easily crumbling peat is usually

burned upon a hearth, i.e., without a grate, either in stoves or open fire-places. Dense
peat burns best upon a grate, the bars of which should be thin and near together, so that

the air may have access to everj^ part of the fuel. The denser and tougher the peat, and
the more its shape corresponds with that usual to coal, the better is it adapted for use in

our ordinary coal stoves and furnaces.*

PEAT CHARCOAL.

Peat can be reduced to charcoal iu a manner very similar to that employed in the

case of wood, and the proportion of carbon contained by peat being greater than that of

wood, the percentage of charcoal yielded is correspondingly greater.

The average quantity of charcoal produced by the common stack or meiler process

from ordinary wood is about 22 per cent. When the distillation is carried on in close

ovens this quantity is frequently increased to 27 per cent. ; but as about five per cent, is

required for heating the oven this method in reality affords results very little superior to

those obtained from the common charcoal-mound. Peat, on the other hand, yields from

23 to 35i per cent, of its weight in charcoal on being charred in the ordinary way ; the

product of carbonization in ovens is not greater than that obtained by the ordinary pro-

cess, yet the supply of air and the rapidity of charring bding more easily regulated, the

operation is more cheaply executed when ovens are employed.

Lifinite yields from 29 to 62 per cent, of charcoal or coke, while from the most suit-

able sorts of bituminous coal as much as 90 per cent, of their weight is yielded in coke
;

ordinary yields are from 65 to 75 per cent.

The charcoal of peat is largely used on the continent of Europe for domestic purposes,

its price being about the same as that of wood charcoal, and nearly twice that of mineral

coal.

* Peat and its Uses, pp. 102-3.
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It would seem that peat charcoal might be introduced as a fuel for household use

here provided always it could be produced aud sold at a price not greater thaa its

equivalent in wood or coal. As to this ifc is stated that peat charcoal has b°en manu-
factured in Ireland at a cost of not more than Ss. 4c/. (.$2) per ton, but as applied to its

cost here this is undoubtedly too low an estimate.

^Ir. E. B. Borron gives it as his opinion that with the aid of recent discoveries peat

charcoal may be manufactured in Ontario for .$4 per ton on the spot where the peat

mosses are situated.*

The selling price of this article in Paris, which appears to be not less than $2.5 per

ton, would seem to preclude the possibility of producing it at so low a cost as that named
by Mr. Borron, otherwise it might hd expected that competitioa among minuficturers

would have the effect of lowering its price. The high esteem in which it is held

is shown by the fact that the people of Paris are willing to pay twice as much for

peat charcoal as for an equal weight of coal, or even more, and thousands of tons are

annually consumed in that city.

Its Value for Iron Furnaces.

The principal purpose for which coke is used is the smelting and manufacture of iron

the large proportion of carbon which it contains rendering it capable of producint^ the
high temperature requisite for the successful carrying on of the processes.

Peat and coal have been employed in their uncarbonized condition for the smelting

of iron ore, peat generally in conjunction with coal, while the latter is soaaetimes employed
alone. Better results are obtained when the fuel is used in the carbonized f^rm, as coal

usually contains a considerable percentage of sulphur which is very deleterious to the
product of iron, and which is wholly or partially got rid of by carbonization, and the
charcoal and coke yield a greater intensity of heat in combustion than the raw fuels. Sir
Lowthian Bell, one of the greatest living authorities on the manufacture of iron, places a
low estimate upon the value of peat as a fuel for the smelting of iron. He says :

In 1876 a trial was made with compressed peat at one of the Vordenberg furnaces.
Particulars of the experiment are given by Anton Einigl. When about 29 per cent, of the
total ^veight of fuel was peat, the remainder being charcoal, the actual work done was
such that one ton of the charcoal was worth nearly three tons of the peat. The low value
of peat as a blast furnace fuel is due to the large quantity of water and volatile gases it
contains. Of the really useful constituent, viz., fixed carbon, it gave only in this case 32
per cent. The statements just made in reference to lignite and peat may be accepted as an
indication of the great inferioritj^ of these varieties of fuel as compared with charcoal or
ordinary coke, for the purpose of smelting iron.f

At Konigsbronn in Wurtemburg, at Ransko in Bohemia and elsewhere on the con-
tinent of Europe, on the other hand, satisfactory results are said to have been obtained
in the smelting of iron by the use of air dried peat alone or mixed with a nearly equal
weight of wood charcoal. Pe^it has even been used in Canada in the mauntacture of iron
and to good effect, as will be seen by the following statements :

Mr. McDougall, of the Caledonia Iron "Works, Montreal, who supplies the Grand
Trunk railway with car wheels, states that, for giving toughness to the metal and
uniformitj^ of chill, qualities so essential to car wheels, peat fuel is iinsurpassed. We
have the following b-ief report of an experiment in smelting iron with peat at these works
made in Oiitobar last (1833). The cupola was charged with two layers of iron and anthra-
cite coal. The third and topmost layer was iron and peat. The time was forty minutes
less than with co-aIs alone. The iron smelted by the peat was hotter when drawn off from
the coals and was said to be more comnact and more like wrought iron than the other.
The test was a severe one, the proportion being twelve of iron to one of peat ; the propor-
tion for coals being saven to one.

The Montreal Gazette of December 1, 1833, says : We were shown yesterday a small
piece of bir iron from the puddling and rolling mills of Messrs. Morland, Watson & Co.
from the first blooms ever made in this country with peat fuel alone, and we believe the
first on this continent. The specimen shown to us was of the very highest quality and
equal to the very bast Swedish iron. It was bent when cold by a vice, and doubled close
up at right angles with an ed^e, without a crack or flaw appearing, the outer edge remain-

* ( )ntario Sessio>aal Papers, 1881, iS^o. 44, p. xix.

t Principles of the Manufacture of Iron and Steel by Sir I. Lowthian Bell, pp. 136-7.
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ing smooth and sharp. A severer test of the tenacity of the iron could not have been
applied. . . We may add that the time taken in the manufacture was not greater
than that usually taken when coal is used. There was no special adaptation of appliances.

The ftirnace was an ordinary coal one, and the men were accustomed to the use of coal.

Mr. Campbell, manager of the mills above referred to, states that the peat fuel was
tested in an ordinary puddling coal furnace, and no alteration or adaptation was made,
although this might have been done and a large saving of fuel effected. The pig iron used
was Dalmellington brand A, a strong iron, soft and very tough. The quantity of peat fuel

consumed was nearly double the weight of coal used on ordinary occasions. In my
opinion, and with the present furnaces, by mixing peat with Pictou coal we could produce
iron equal to the best charcoal iron, and at no more expense than the present cost of our
iron, the quality of which is equal to the best refined English iron.*

Peat charcoal, especially that made from compressed peat, appears to be much pre-

ferable to the uncarbonized article in the smelting or refining of iron. Charcoal prepared

from common air-dried peat is subject to disadvantages which prevent its general applica-

tion to ordinary metallurgical purposes. Being light and friable it soon falls to pieces,

and is thereby rendered worthless as a fuel. In smelting furnaces where it has to sustain

the weight of the charges above it, this charcoal is found to crumble and choke the blast,

and it can therefore be employed only under steam boilers, in forge fires, or in reverbera-

tory furnaces f By ccking compressed peat however the resulting charcoal may attain a

density of 1.040, which is far superioi to that of wood charcoal and even equal to that of

the best coke made from coal. In its calorific efl'ects this charcoal is about the same

as coal coke, aiid little infeiior to wood charcoal. J One advantage over coke which peat

charcoal possesses in common with wood charcoal is its freedom from sulphur,§ which is

frequently present in the former in proportions as high as one or even two per cent., to

the great detriment of the iron produced."** Tests made in England as well as elsewhere,

show that peat charcoal may be made to serve a very important use in the puddling and

refining of iron, and in southeast Germany and Eussia it is extensively used in metal-

lurgical operations.

The charcoal made from peat atHorwich, England, is extremely dense and pure. Its

heating and resisting powers have been amply and severely tested, and with the most
satisfactory results. At the Horwich works pig-iron has been readily melted in a cupola.

About 80 tons of superior iron have been made with it in a small blast furnace, measuring
only six feet in the boshes, and about 26 feet high. The ore smelted was partly red hema-
tite and partly Staffordshire ; and the quantity of charcoal consumed wasl ton 11 cwt. to

the ton of iron made ; but in a larger and better constructed furnace considerably less

charcoal will be required. It has also been tried in puddling and air furnaces, with
equally good rpsults, considerably improving the quality of the iron melted. For this

purpose the fuel w^as only partially charred, in order not to deprive it of its flame, which
is considerably longer than that from coal. Some of the pig-iron made at Horwich was
then converted iuto bars, which were afterwards bent completely double when cold, with-
out exhibiting a single flaw. . . .

Mr. Fothergill, when reporting on experiments with peat-charcoal iron conducted
under his supervision at Messrs. Piatt's iron works at Oldham, says : "I have no hesita-

tion in stating that the experiments ware a great .success. The directors can judge of the

tenacity and quality of the iron from the severe character of the test to which it has been
submitted, namely, having been completely doubled over when cold without exhibiting a
single c-ack." ... •

Professor Emmons, geologist to the State of New York, concludes some remarks on
the subject of peat as follows :

" I shall state only one more application of this material,

viz., as a substitute for charcoal in the reduction of iron. The coal which is formed from
it is equal to any coal, hence it may become of great importance in tho^e sections of

countiy where fuel is scarce, or as it furnishes a resource in this important business when
the ordinarj^ means are expended.ft

Sterry Hunt, in the report of the Geological Survey of Canada, 1866, refers to the

trials made a short time before with peat for puddling iron in Montreal, which he states

gave satisfactory results, " as might have been expected from the success which has

so long attended its use for such purposes in Europe." Dr. Hunt further makes mention

* Facts about Peat, pp. 194-5. § Facts about Peat, p. 190, etc.

t Elements of Metallurgy, p. 612. ** Materials of Engineering, Part i. p. 180.

X Ure's Dictionary of Arts, Manufactures and ft Facts about Peat, pp. 191-3.

Mines, vol. IIT. p. 522.
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of an ingenious application of peat to the smelting of iron by Mr. Hodges, whose
method of preparing peat fuel has already been described. This application, as stated by
Dr. Hunt, consists in moulding a mixture of masjnetic iron-sand with pulped peat into

bricks, which when dried and treated in a proper furnace, readily yield malleable iron by
a single operation, the particles of ore being enveloped in a reducing matrix. This sand
is found in considerable quantity on the shores of the lower St. Lawrence, and wherever-

it can be cheaply obtained may probably be wrought with advantage by this method.

Dr. Hunt goes on to say :
" Mr. Hodges has further suggested the application of

this process to the treatment of artificially pulverized magnetic and specular iron ores,

which in the vicinity of the great beds of these ores, so abundant in this country, can
probably be obtained at a much less cost than iron-sand, so that this process, if we may
judge from the results of the first experiments, is destined to render our peat deposits

very serviceable for the manufacture of iron."*

FUEL FOR REGEXERATIVE OAS FURNACES.

The Siemens' regenerative gas furnace, the great invention of the brothers Siemens^
which has been so extensively useJ in the manufacture of iron and steel, appears to have
opened up a wide field for the employment of peat which it is somewhat surprising has
not been more extensively availed of. The fuel employed for the production of gas for

use in this furnace is usually bituminous coal, but coke, lignite, peat and even sawdust
may be used for the same purpose, as whatever the fuel may be, it is not burned with the
view of applying its heat directly to the contents of the furnace, but rather subjected to

a process of distillation or imperfect combustion with the object of producing gases, mostly
carbonic oxide (C O) and hydrogen (H). These gases are conducted to the regenerators

where, streaming through a mass of loosely piled fire-bricks previously heated by the
waste gases escaping from the furnace, they are raised to so high a temperature that on
entering the furnace proper they immediately enter into combination with the atmospheric
air which has passed through a similar regenerating chamber, and so produce an exceed-
ingly intense heat with a great economy of fuel.

Dr. Reynolds, as the chairman of the committee of the Royal Dublin Society on the
use of peat by Siemens' regenerative furnace reports very favorably of its use in
manufactures requiring intense heats. Ordinary airdried peat containing on an average
25 per cent, of water when used in this furnace compares more favorably with coal than
in any other way. The general heating power of 2| tons of peat is equivalent in practice

to that of 1 ton of average coal, but in the Siemens furnace its value appears equivalent
to not less than 65 per cent, of that of Staffordshire coal.f When fuel containing water
is used for the production of gas in this furnace, the resulting moisture mast be got rid

of, as its presence is very objectionable. To accomplish this the gas as it comes from the
producers is passed through cooling tubes which condense all the moisture present. This
provision enables fuels containing very large proportions of water to be utilized , indeed
Dr. Hunt informs us that by the aid of the Lundin furnace, combined with the regener-
ators of Siemens, steel has been produced using only pine sawdust as fuel. He adds :

" When such results can be obtained with sawdust or ordinary peat, the want of mineral
gOal need no longer be an obstacle to the development of the metallurgical industry of this

gOuntry."J

In the natural gas fields of the United States that fuel has proven itself exceedingly
economical and valuable when applied to a great variety of industrial uses, such as the
manufactures of steel, glass, etc., while for domestic purposes, both of heating and lighting,

it is highly prized by the inhabitants of those districts.

The use of gaseous fuels presents many advantages, which are summarized by
Thurston as follows : (1) Convenience of management of temperature, (2) freedom from
liability to injure material with which the products of combustion may come in contact,

•Geological Survey of Canada, 1866, p. 291. fUre's Dictionary of Arts, Manufactures and
+ Geological Survey of Canada, 1868, p. 298. Mines, vol. in p 526.,
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and consequently also allowing the use of fuel of inferior quality as a source of the gas,

(3) the facility witli which thorough combustion may be secured, (4) the readiness with

which the flame may be given either an oxidizing or a deoxidizing character, and (5) in

many cases economy in expense of operation. The disadvantages are, (1) danger of

explosions when carelessly or unskilfully handled, and (2) expense of plant.*

The advantages of natural gas, which include all those given above, so far outweigh

its disadvantages, as to cause those who have once used it to be very unwilling to give it

up. This course however appears likely to be forced upon a great many consumers in

the gas fields of the United States, where the flow of that useful mineral is steadily

decreasing and threatens in time to cease entirely.

Under these circumstances it is probable that other sources of a gas which may take

the place of the natural article will be sought for. As has been shown above, gas

answering admirably for use in the Siemens' regenerative furnace can be obtained from

peat, while it is also well known that gas of high illuminating power can be distilled from

the same article in a well-dried state.

On Dartmoor, England, the peat is cut by convicts working in gangs, and being

dried it is carefully stored away in one of the old prisons. From this peat by a most

simple process gas is made with which the px'isons at Princetown are lighted. The
illuminating power of this gas is very high. The charcoal left after the separation of the

gas is used in the same establishment for fuel and for sanitary purposes, and the ashes

eventually go to improve the cultivated land in that bleak region, f

Professor Emmons in his report on the Geology of New York, says : Peat furnishes

an abundance of carburetted hydrogen, and hence may be employed for producing gas-

light. Dr. Lewis Feuchtwanger, of New York, has made known to the American public

the experiments of Merle, a director of a gas-light company in France. The advantages

of peat for the production of gas are as follows : (1) It is less expensive than gas from

coal, oil or resin, (2) the product is nearly as much as from those substances, (3) the gas

is quite harmless and inoffensive, and has in respect to healthfulness great advantages

over some of the other kinds of gas. After it has been used for gas the coke may be

employed as fuel, and is equal to any charcoal.

Other experimenters return its yield of gas as considerably in excess of that of

bituminous coal, and equal to that of the best cannel coals. The chief impurity in peat

gas is carbonic acid, which is present in considerable quantity, especially if the peat from

which it is manufactured is insufficiently dried.

It is possible that the electric light will in time supersede gas altogether for lighting

purposes, and so render the use of peat for the production of illuminating gas unnecessary,

but should the threatened failure of natural gas in Ohio, Pennsylvania and elsewhere actually

take place the users of that article for heating and industrial purposes may with advantage

to themselves investigate the possibility of utilizing peat as the source of an efticient

substitute.

A beginning has been made in the use of natural gas in our own province, and when
we have consumed or wasted the store which provident nature has laid up tor our benetit,

or exported it to another country, we shall be in a position to benetit by the researches

and experience of the people of the gas-producing states to the south of us.

Other Uses of Peat.

There may be procured from the destructive distillation of peat a variety of chemical

products, of greater or less value. These include sulphate of ammonia, acetate of lime,

pyroxylic spirit (wood alcohol), naphtha, heavy and tixed oils, and paraffine. Various

attempts, notably in Ireland and on Dartmoor, England, have been made to obtain these

substances on a commercial scale, but such operations appear to have usually resulted in

loss.

Peat charcoal is highly esteemed as a disinfectant and deodorizer, and it is also used

as a filtering medium for foul water and sewage. The raw peat itself is applied to cer-

*The Materials of Engineering, Part i., p. 190.

t Ure's Dictionary of Arts, Manufactures and Mines, vol. iii. p. 523.
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tain soils as a fertilizer with good effect, supplying a considerable proportion of nitro-

gen and vegetable humus. The ashes of peat and {)eat charcoal are also valuable manures.
The upper portions of peat bogs consisting of growing and undecayed mosses are

utilized in Germany in the production of " moss litter," which is simply such mosses
teased and opened out and freed from dust and other impurities It is baled like hay
and shipped in quantities to London, England, and other large cities where it is used as

bedding for horses. It has the property of absorbing as much as twenty-five times its

own weight of moisture, and when ii has fully served its purpose in the stable is in a
condition to be used as a very valuable fertilizer.

GENERAL CONCLUSIONS.

JThe iuel question is one of such importance, and touches the general welfare so
closelyTlhat no apology will be required from the Bureau should it recur to the subject on
a future occasion. It would be desirable to submit further information as to the extent
to which the use of peat obtains in other countries at the present time, the forms in
which and purposes for which it is employed, and the modes of its manufacture which
have stood the test of time and experience. Here in Ontario the whole question is in its

infancy
;
peat fuel is as yet a thing practically unknown, and it is the part of wisdom to

avail ourselves of the experience of other nations in order that, we may be warned by
their failui'es and may jjrofit by their successes.

Meantime, the facts which have been presented in the foregoing pages may warrant
the following conclusions :

1. The peat-bogs of older, and more especially of newer Ontario, are of great extent
in the aggregate, and should an economical process l)e devised for the manufacture of a
good fuel therefrom their future importance can hardly be over-estimated.

2. Air-dried peat, from its bulkiness and the considerable percentage of water it

usually retains, is not likely to come into general use in Ontario so long as wood and
coal do not rise materially above their present price.

3. The tendency of both wood and coal to rise in price will undoubtedly have the
effect of turning attention to other kinds of fuel, of which peat is one of the most avail-

able.

4. A first-class article may be produced from the crude material by various methods
of compression or condensation, particularly when coupled with the application of
artificial heat, but it has hitherto been at too great a cost ; and as a source of gaseous
fuel for use in manufacturing centres peat offers considerable advantages.

5. For domestic use, for generating steam under stationary boilers and for heatino'

purposes generally, there is every reason for believing that a good peat fuel would answer
admirably ; while for railway or steamboat use, or wherever space is a prime considera-
tion, it would seem that peat must take second rank to coal.

6. It is an object of national importance to obtain, if possible, a home fuel which
will render us independent of a foreign country for one of the necessaries of life ; and
this aspect of the question becomes greatly intensified in view of the oppressive combina-
tion now formed in the United States to control the output and price of coal.

7. The progress which has been made, and is now being made, in the effort to
manufacture a first-class fuel from peat which shall combine efficiency with economy-
affords good grounds for hoping that the day is not far distant when such a fuel will be
presented to the people of Ontario. But the history of industrial development shows
that the perfecting of processes is often slow and attended with many disappointments •

and before the problem of peat fuel, has been satisfactorily solved many improvem<^nts in
methods may yet be found necessary!/ x. w. g.
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TECHNICAL INSTRUCTION.

The value of technical elucation in all departments of manufacturing or productive

industry has long been recognized, and in the keen competition engendered by the condi-

tions of modern life he who is best equipped with a knowledge of the principles and

details of his business will, otlier things being equal, bear the palm.

It was once the prevailing idea that actual overy-day work was the only kind of

education worth anything in the way of imparting a genuine knowledge of any business.

It is doubtless true that experience gained in this way is the best education, but there are

many callings in which ii is in the highest degree advantageous to the student to begin

his career by laying down a foundation of technical instruction, leaving the practical work

of his business to follow in its proper order.

Particularly is this the case with the man who intends to follow mining. In most

countries where that industry has got beyond the experimental stage, the demand for

skilled and educated labor to conduct and superintend the winning and refining of ores

has led to the establishment of schools of one kind or other where instruction in the

various branches of mining and metallurgy may be obtained.

MINING SCHOOLS IN FOREIGN COUNTRIES.

In Germany, France, England and the United States many institutions have been

founded for the purpose of training miners and mining engineers, and of teaching tho most

approved and scientific methods of treating ores and minerals.

The Freibekg School.

Perhaps the most famous school of mines in the world is the Bergakademie of

Freiberg, Saxony, which celebrated its 125th anniversary last summer. It has the

advantage of being situated in the heart of an important mining district where lead and

silver ores are raised and treated in large quantities, and where the students are permitted

to witness in the large smelting works adjoining the town the actual processes used in

refining the ore. The staff consists of twelve profes.sors with five assistant professors and

docents, and instruction is given in mineralogy, geology, metallurgy, raining engineering,

and the whole range of subject."^ bearing directly and indirectly upon mining. The labora-

tories are well equipped and the mineralogical collections complete. Liberal terms of

admission are accorded to foreign students, and of an average attendance of 149 since 1878

there were 58 from foreign countries. A few of these were from Canada, and many from

the United States, in which country a number of the most successful mining superinten-

dents and engineers are graduates of the Freiberg school.

Schools in the United States.

In the United States the Columbia School of Mines, the Massachusetts Institute of

Technology, the Houghton School of Mines, together with the mining and metallurgical

departments of a number of Universities and other institutions supply the demand
existing there for skilled and educated labor.

The Columbia School of Mines is one of the best known institutions of its class in

the L^nited States, its main object being to train students to become professors in colleges

as well as consulting, mining and civil engineers. A complete course extends over four

years, and about 300 students attend annually.

The Michigan Mining School at Houghton, in the northern peninsula of Michigan,

established in 1886, is modelled on a .somewhat different type, the end at which its efforts
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are aimed being to turn out practical assayers, surveyors and draughtsmen, and to give

instruction to the sous of miners and miners themselves which may fit them, with the

experience gained in actual work, to take the position of mining superintendents. Being

situated in a mining district every opportunity, as at Freiberg, is afforded the students

to familiarise themselves with raining processes as actually carried on.

Practical Methods i x New Zealand.

One of the most practical methods of education in connection with mining is that

which has been adopted by the colony of New Zealand. Schools of mines are formed on

the various gold and coal fields in which miners and others may receive instruction

regarding the minerals in which they are interested. For the convenience of those engaged

in carrying on their ordinary work during the day night classes are formed, and these

constitute indeed an essential element in the scheme.

The course of study does not aim at being exhaustive, but rather at giving the miners

an elementary but practical acquaintance with those branches of science most intimately

related to minerals and mining matters, and at teaching them methods of determining

minerals, how to ascertain the percentage of metals contained in ores, the best way of

treating refractory ores, etc.

The system was begun in 1884, and in his report for the year 1891 the Minister of

Mines thus speaks of the results obtained

:

Since the establishment of schools of mines throughout the colony the miners have
•far more knowledge about the mineral ores that are met with and the percentage of metals

they contain. This will tend to cause mining to bo conducted on a more intelligent basis,

and cannot fail to produce a beneficial effect on the industry. The inauguration of this

system of technical education is due to Professor Black, wh o by his energy and perse-

verance caused the miners in every district to take an interest in the subject, and by

practical demonstration showed them that in order to follow tteir avocation with success

it was necessary to be able to distinguish the mineral ores met with, and also their value.

It must however be admitted that any system of peripatetic teaching can only have the

effect of temporarily arresting the attention of those wishing to acquire knowledge on this

subject, but it cannot be denied that it has a great impetus in inducing men to attend these

schools for a considerable time in order to get a soand practical training. The greatest

success attending this system of technical education has been at the Thames, where the

teaching is carried on continuously by holding day classes for those who can attend, and
night classes which the workmen from the mines and otners avail themselves of

.
The

result of teaching at this school last year has been very encouraging, the average

attendance being fortv-five regular students and fifty-one pupils from the public schools

attending Saturday lectures. It is gratifying to find that many of the miners attending
the night classes are tauglit drawing, mathematics, surveying, mining, geology, chemistry
and assaying. The large attendance at this school and the great interest taken in the

work may be partly attributed to the mines at the Thames being concentrated within a

small radius, which admits of the workmen attending at night, and also to the large

number of mineral lodes in this part of the ..olony containing complex and refractory ores

requiring different methods of treatment from those formerly adopted to make them pay
for working. . . . The expenditure on the schools last year amounted to £1,392, and
the total expenditure since their inauguration six years ago has beea £12,986, of which
amount £3,000 was given towards the School of Mines in connection with the University
of Otago.*

TECHXICAL SCHOOLS IN CANADA.

y^^ comparatively backward state of the mining industry of Ontario must be attri-

butealargely to other causes than the lack of skilled superintendence of mining opera-

tions, yet it is a fact that many ventures have come to failure through want of prudent

and intelligent management. The geological formations of our province are so peculiar,

and the modes in which minerals occur so different from those of other countries, that

even experienced miners when first set down among our Huronian rocks find the know-

ledge gained in other lands of little avail and have often to confess themselves at a loss.

And even when the search for ore in paying quantities has been rewarded with success,

the refiner is sometimes confronted with pecularities in the nature of the ore which call

for all available skill and intelligence The sulphurous magnetic iron ore of some parts of

*Report of the Minister of Mines on the Mining Industry of New Zealand, 1891, pp. 13-14.
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eastern Ontario, the unique pyritons copper-nickel ores of the Sudbury region, the

auriferous rnispickel of the Marmora district and other ores present problems of treatment

which may well engage the attention both of students and professors at any school of

mines, and whose complete and economical solution would confer important benefits on

the mining industries of Ontario.

As yet technical instruction in mining and kindred subjects has not had much more
than a beginning in Ontario. Most of the actual mining hitherto done in this province has

been carried on under the direction of American or English superintendents, but it is

gratifying to know that existing institutions of learning are recognising the importance of

providing the youth of our province interested in mining with an opportunity of receiving

such instruction as will fit them to take an intelligent part in the development of the mineral

resources of their native province. The following information respecting the facilities

aflTorded at the School of Practical Science, Toronto, Queen's University, Kingston, and
McGill University, Montreal (which though in a sister province is conveniently situated

for students from e;istern Ontario) is furnished by the authorities of those institutionsTi

School of Practic.\l Science, Toronto.

The Mining Engineering department of the School of Practical Science has been

included up to the present in the department of Civil Engineering, an option of suitable

Subjects being allowed in the third year.

This department is intended to afford the necessary preliminary preparation to

students intending to become civil engineers (including under this term mining engineers).

Students who wish to devote themselves to the practice of mining engineering are

allowed to take the work specially mentioned under this head in the third year, and to

omit the work in experimental physics.

They are advised however to take, if possible, the regular course in civil engineering

and the special work subsequently as special students.

The subjects for the first year are a.s follows : Mathematics, mechanics, drawing,

surveying, chemistry ; for the second year, mathematics, physics, experimental physics,

drawing, engineering and surveying, chemistry, mineralogy and geology ; and for the

third year, experimental physics, drawing, engineering and surveying, applied chemistry,,

mineralogy and geology.

The appliances for the equipment of the department cotisist at present of (1) collec-

tions of minerals and models of crystals, of ores, of rocks, and of specimens to illustrate

structural geology
; (2) of blowpipe tables with the necessary tools

; (3) of gas and char-

coal furnaces, balances and ether requirements for assaying. It is intended during the

present year to add largely to the outfit above mentioned, and to provide collections,

models and apparatus to illustrate the subjects of ore dressing and metallurgy.

The staff consists of a professor of Metallurgy and Assaying in addition to the Civil

Engineering staff. There ai-e now 67 graduates and 74 students in the combined depart-

ments of civil and mining engineering, the statistics of the two not having been kept

separate.

Diplomas are given on completion of the three years' course, and provi-sion is made
for a fourth year's post graduate work.

Students of the Mining department of the School of Practical Science have access to

all the courses of lectures and laboratory work in the University of Toronto in addition

to the work of the school itself.

The fees for instruction in any of the departments are for the first year, $34 ; the

second year, $44, and the third year, $54.

Diplomas are granted in civil engineering (including mining engineering), and the

degree of Civil Engineer of the University of Toronto is open to candidates holding the

diploma in civil engineering of the School of Practical Science who have spent three years

in the actual practice of the profession of civil engineer. Candidates for this degree are
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required to prepare for the approval of the senate of the University an original essay on
some engineering subject, accompanipd with detailed explanations, drawings, specifications

and estimates, and may also be examined on the subject of the essay as well as on the
work or works on which they have been engaged.

The staff of the school is as follows :

J. G-albraith, M.A., M. Inst. C. E., Princiijal and Professor of Engineering.
A. P. Coleman, M. A., Ph.D., Professor of Metallurgy and Assaying.
W. H. Ellis, M.A., M.B., Professor of Applied Chemistry.
L. B. Stewart, P.L.S., D.T.S., Lecturer in Surveying (Secretary).
C. H. C. Wright, (Jrad- S.P.S., Lecturer in Architecture.
T. R. Rosebrugh, B.A., Grad. S.P.S., Lecturer in Sanitarj^ Engineering.

Queen's University, Kingston.

Mineralogy, geology and chemistry, the subjects most nearly related to mining and
metallurgy, have for many years received a good deal of attention at Queen's University.

When the present University building was erected in 1877-78 good laboratory,

museum and lecture room accommodations were provided for these subjects. Since 1883
the development in the direction of sound practical work in chemistry, mineralogy and
geology has been steady. Special attention has been given to assaying methods, to identi-

fication of minerals at sight and by simple tests, and to the study of mineral deposits in

relation to geological formations.

The geology and mineralogy of Ontario have occupied a prominent place in the

curriculum. The excellence of the work done in these directions is attested by the suc-

cess of the science masters who have taken these courses at Queen's University, and by
the fact that several of the graduates in chemistry, mineralogy and geology have, with-

out any further special training been appointed to responsible positions as assayers and
analysts. In estimating this fact it is to be remembered that the scientific work was
done as part of a broad honor course in arts.

So far no special course has been marked out for those wishing to pursue merely

technical studies.

This year (1891) the advance in the direction of mining and metallurgy has been
rapid. The John Oarruthers science hall has been completed and furnished, and now
affords facilities rarely found eve'^ in more pretentious Universities than Queen's. There
has been added to the staff, in the person of Mr. William Nicol, M.A., a man trained at

Freiberg Academy, the best school of mines in the world ; and the imperative demand
for special courses for prospectors and others can now be more easily met.

The course of study comprises Latin, Moderns (or Greek), English, philosophy,

mathematics, physics, chemistry, mineralogy, botany, zoology and geology. These are

the subjects of course 12 for the degree of Master of Arts. Chemistry, mineralogy and
geology are carried through the four (or five) j'^ears necessary to complete this course.

Chemistry of the first year embraces elementary chemistry and laboratory practice
;

for the second year advanced chemistry, simple qualitative analysis, blowpiping and
organic chemistry ; for the third rear general chemistry, history of chemistry, organic

chemistry, metallurgy, complex qualitative analysis, quantitative analysis and metallurgy
;

and for the fourth year general chemistry, history of chemistry, chemical technology,

quantitative aralysis, furnace and blowpipe assaying and metallurgy. Graduates fre-

quently spend a fifth year in special work.

Mineralogy in the second year takes in elements of mineralogy, including general

study of the properties of minerals, and the elements of crystallography ; third year,

systematic mineralogy, including crystallography, the classification of minerals, and the

use of the blowpipe and other means of identifying minerals ; fourth year, descriptive and
and determinative mineralogy, including detailed study of the principal mineral species,

and systematic testing to determine species, analysis of minerals and economic minerals,

of Ontario.

Geology covers in the second year lithological and djmamical geology, geological

history of the globe, with special reference to the formations found in Canada ; third year^
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physical geography, geology and palaeontology, and examination and determination of

minerals, rocks and fossils ; fourth year, a special study of Canadian geology, examina-

tion of rocks, fossils, etc.

The building devoted to chemistry and mineralogy has a large lecture room, three class

rooms, four laboratories, two balance rooms, a furnace assay room, a blowpiping room, a

machinery room, and store rooms for the lecture rnom and for each of the laboratories.

There are also the usual rooms for the professors, and a comfortable library and reading room.

The lecture room and laboratories are particularly well suited for their purposes.

The building is not yet completely furnished, but the lecture room and two of the labora-

tories offer every facility for good work. The apparatus for lecture, class and laboratory

work has been carefully selected, with a view to its being immediately useful. A large

quantity of good material was brought from Freiberg by Mr. Nicol. This has been added

to by subsequent orders. The collection of minerals is good, and is being constantly

added to by graduates and other friends. Prospectors are availing themselves of the

facilities here afforded, and are adding to the mineral coll^.ction.

Geology is taught in the main University building, where there is a lecture room
and an excellent working museum for that purpose.

The staff for physics, chemistry, mineralogy, geology and mathematics consists of

four professors, one lecturer, one assistant, and a lecture and laboratory assistant.

About twenty students annually complete the first two years. Of these about five

finish the course.

The complete course in chemistry and mineralogy costs S24 for class fees and 840
for laboratory fees. Each year a deposit of 85 is made by each student at the beginning

of the session. After breakages and 6nes are deducted, the balance of this is returned

at the close of the session. The course in geology costs $12 for class fees.

At the close of the session in April, practical examinations are held in each subject.

The course outlined is for the degree of Master of Aits. For the Bachelor of Arts

the subjects are not usually carried farther than the second year. No special degree in

science has so far been instituted, but the necessity for special courses and degrees has

become so pressing that steps are being taken towards establishing them.

The wants of prospectors are being met in a way which is so far satisfactory. Free

access is given to the standard specimens of minerals for purposes of comparison, etc.

The members of the staff always spare enough of their well occupied time to examine speci-

mens, and to give information and direction. They also, so far as occasion permits, show
simple ways of identifying minerals. Hardly a day passes but advantage is taken of

these opportunities. In this part of Canada the interest in mines and minerals is becom-

ing very lively.

The following gentlemen compose the staff referred to in the above memorandum :

Nathan F. Dupuis, M.A., F.B.S., Edin., Professor of Mathematics; N. R. Car-
michael, M.A., Assistant.

D. H. Marshall, M.A., F.R.S.E., Professor of Phj^sics.
James Fowler, M.A., Professor of Geology.
W. L. Goodwin, D.Sc. Professor of Chemistry.
William Nicol. M.A., Lecturer in Mineralogy and Metallurgy.
Alfred Deane. Laboratorj'^ Assistant.

McGiLL Univkesity, Montreal.

The instruction in the faculty of applied science in McGill University is designed to

afford a complete preliminary training of a practical as well as theoretical nature to such

students as are preparing to enter any of the various branches of the professions of

engineering and surveying, or are destined to be engaged in assaying, practical chemistry,

and the higher forms of manufacturing art. Five distinct departments of study are

established, viz. : (!) Civil engineering and surveying; (2) Electrical engineering
; (3)

Mechanical engineering; (4) Mining engineering; and (5) Practical chemistry. The
course in each of these extends over four years, and is specially adapted to the prospec-

tive pursuits of the student.

In the department of mining engineering the work includes such portions of the

civil and mechanical engineering course as are essential to the education of a mining
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engineer. A thorough training is provided for in geology and mineralogy, and in order

to give a practical character to the work frequent geological excursions are made and
numerous minerals and rocks are determined and analyzed in the laboratory. In the

lectures special attention is devoted to the economic aspects of geology.

Work in the chemical laboratory is begun in the first year and continued through-

out the course, mainly consisting in the fourth year of assaying by the dry, wet and
electrolytic methods.

In the third year a special course of lectures on mining is given. It is illustrated

by diagrams and models, and includes the discussion of blasting, quarrying, hydraulic

mining, boring ; special methods of exploitation employed in the working of metalliferous

deposits and coal s^ams ; ventilation of mines, pumping, etc.

In the fourth 3'ear the lectures on metallurgy are illustrated by diagrams, models

and collections of ores and metaHurgical products.

The subjects of instruction in the mining engineering course are as follows :

In the first year, chemistry, English, French or German, mathematics, freehand

drawing, geometrical drawing, shopwork.

In the second year, chemistry, English, French or German, mathematics, physics,

surveying, zoology, drawing, physical laboratory and shopwork.

In the third year, chemistry, determinative mineralogy, geology and mineralogy, mathe-

matics, mechanism, mining, physics, theory of structures, drawing, physical laboratory.

In the fourth year, assaying, geology and mineralogy, hydraulics, mathematics,

metallurgy, applied mechanics, laboratory and museum work.

As yet there is no special mining laboratory in which practical operations in ore-dressing,

etc., can be carried on, but it is hoped that this deficiency will be supplied in the near future.

The chemical laboratories are three in number, one for students of the first, one for

the second and third years, in which it has been found necessary to carry on both qualita-

tive and quantitative work, and one which is reserved for students of the fourth year

and for special students who may wish to carry on original investigations. There is

besides a special room in the basement which is fitted up for fire assaying.

An examination for the degree of Bachelor of Applied Science is held at the end of

the fourth year, in all the subjects of that year.

The degree of Master of Engineering is conferred upon candidates who pass the

required examinations. They must be Bachelors of Applied Science of at least three

years' standing, and must produce satisfactory certificates of having been engaged during

that time upon bona fide work in either the civil, electrical, mechanical or mining branch

of engineering. They must pass with credit an examination extending over the general

theory and practice of engineering, in which papers will be set having special reference to

that particular branch upon which they have been engaged during the three preceding years.

The fees for all students, excepting such as entered previous to September, 1890,

are $100 per annum, this amount including matriculation, tuition, gymnasium, library

and graduation fees, and also the use of the machinery and other apparatus, as well as

the cost of material in the workshops and engineering laboratories.

Of 126 students at present in the Faculty of Applied Science about 20 are taking

the mining course or preparing for it.

The following gentlemen compose the staff of the School of Applied Science :

Sir William Dawson. C.M.G,, LL.D., F.R.S., Principal.
Henry T. Bovoy, M.A., M. Inst. C.E., F.R.S.C., Dean of the Faculty, and Professor of

Civil Engineering and Applied Mechanics.
B. J. Harrington. B.A. Ph.D., F.R.S.C., Greenshields-Professor of Chemistry and

Mineralogy.
C. H. McLeod, Ma.E. Professor of Surveying and Geodesy, and Superintendent of the

Observatorj".
G. H. Chandler, M.A., Professor of Practical Mathematics.
Charles A. Carus-Wilson, M.A., A.M. Inst. C.E., A. Inst. E.E., W. C. McDonald-

Professor of Electrical Engineering..
John T. Nicholson, B. Sc, Thomas Workman-Professor of Mechanical Engineering,
W. A Carlyle, B.A.Sc, Lecturer in Mining and Metallurgy.

There are besides five Associate Professors and six Associate Lecturers.

T.w.a,
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ALEXANDER MURRAY, F.G.S., F.R.S.C., C.M.G.

By Robert Bel), B.A.Sc, M.D., LL.D.

The subject of this biographical sketch was assistant provincial geologist of Canada
(as it was before Confederation) from the commencement of the Geological Survey of the

united provinces in 1843 till 1864, and afterwards director of the corresponding Survey'of

the island of Newfoundland from 1864 to 1883.

It was my good fortune to be tolerably well acquainted with Mr. Murray's], history

both in Canada and Newfoundland—otherwise I would not have attempted the 'present

task. Not only was I associated with him for seven years at the headquarters ^of the

Geological Survey in Montreal, but I accompanied him one year, as assistant, to his

favorite haunts among the Huronian rocks of lake Superior and Huron, which, it is well

known, he was the first to investigate ; and, as regards Newfoundland, I have had oppor-

tunities of going over his work in different parts of the island and afterwards of discuss-

ing its geology with him during several weeks' residence at St. -John's in thejwinter of

1868-69.

Mr. Murray was a friend of my late father, the Rev. Andrew Bell, who had given

much attention to the geology of Upper Canada and had mapped the distribution of the

rocks in the lake peninsula, according to the divisions which had been made by the geo-

logists of the state of New York, before the commencement of the government Geological

Survey of Canada. It was when on a visit to my father, in 1850, who was then living

in Dundas, that I first saw Mr. Murray. Although only a boy at that time, I have a dis-

tinct recollection of him as a bright, genial and pleasant looking man. On this occasion

my older brothers assisted him to measure the strata in the clitfs around the head of lake

Ontario, among which was the " Sydenham Road Section," published in his report for

that year, and which has been so often used for reference in regard to the rocks of the

surrounding country. During this visit my father, who was familar with the country

northward to Georgian bay, furnished Mr. Murray with information which enabled him
to lay out his time in examining it to the best advantage—all of which he acknowledged

in his report to the government. I renewed Mr. Murray's acquaintance in 18.57, when I

joined the staff of the Geological Survey, and have followed his labors to the close of his

life.

Murray Mas born at Dollerie House, Crieff, in Perthshire, Scotland, on the 2nd of

June, 1810, and died in the same town on the 16th of December, 1884, in his 75th year.

He was the second son of Anthony Murray, Esq., of Dollerie House, Anthony being the

eldest, and William, who was killed in the Indian mutiny in 1857, being the third son.

They belonged to the family of the Murrays of Ochtertyre, referred to by the poet Burns

in his scng " Blithe was She," and were cousins of Sir Patrick Murray, the present pro-

prietor of the estate of hi.s forefathers.

Murray was educated at the Royal Naval College, Portsmouth, entered the navy in

1824 as midshipman, passed for lieutenant in 1833, and retired in 1834. Although he

did not remain long in the service, the atmosphere of a man-of-war of those days clung to

him throughout life. He was fond of nautical terms and illustrations and the strong

language of naval officers of the olden time. On account of these peculiarities, when he

removed to the seafaring colony of Newfoundland he was christened Captain Murray by

the people, and among them was always known by this honorary title.

During his career as a naval officer he had an opportunity of seeing some active

service, and was present in the " Philomel " at Navarino on the 20th of October, 1827,

where he was wounded, and received a medal for the part he took in that engagement.

At the time of the rebellion of 1837-38 in Upper Canada he volunteered his .services to

the government and was on duty for a short period.
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The salary attached to the position of assistant provincial geologist does not appear

to have been sufficient to secure his services for the entire year, and Murray was allowed

to devote part of liis time to agriculture. He purchased land in the township of Bland-

ford, not far from Woodstock, one of the best districts in the upper province, and con-

tinued to hold his farm all the time he was connected with the Geological Survey of

Canada. For the first few years he kept the management of it in his own hands, his wife

looking after matters while he was absent on geological field work a part of each summer,

or at the office of the Survey in Montreal a portion of each winter. He found however

that in his case " gentleman farming " would not pay, and so he rented this property and

took a house in Woodstock. Here his wife died in the winter of 1 80 2-3 while her hus-

band was temporarily re.siding at the headquarters of the Survey in Montreal.

Murray was a man of medium height, rather fair complexioned, with blue eyes and

flaxen beard. He was well built and had powerful muscles until he was overtaken by
a paralytic stroke previous to 1856, after which he refrained from performing the feats

of strength in which he had formerly delighted.

He was noted as an ardent sportsman and lover of dogs, guns and fishing rods. But
he confined himself to the lines he could follow in a wild country, and neglected most of

the sports of civilized regions, such as horseracing, cricket, etc. But when Murray was
a young man, before public sentiment became so refined as it is at the present day, he

did not deny having a weakness for the " manly art " and some other sports which are

now tabooed in "society."

The animals he killed during his surveys and explorations in the backwoods always

formed a welcome addition to the diet of salt pork, and often it constituted the only food

in camp. He was an excellent shot with both rifle and gun, and many a bear and deer

fell under his aim, to say nothing of the multitudes of ducks, grouse, snipe, woodcock and

other wild fowl. He had a great fondness for fly fishing, which he considered " the

grandest sport in the world," and he would go into raptures over the capture of an extra

big trout.

A cold bath every morning was regarded by Murray as more essential than his

prayers, and no matter how inclement the weather might be, or how inconveniently his

tent might happen to be pitched for getting at the water, he would never allow the cold,

rain or wind, or such obstacles as a marsh, a jam of driftwood or the tangled brush, to

prevent him reaching deep water and enjoying his " dip." Late in the autumn, after the

snow had whitened the ground and the ice was forming around the shores, he still con-

tinued the practice with unabated rigor. Cleanliness was a sort of hobby with him, and

he had a very poor opinion of anyone who did not " tub ' with reasonable regularity.

When on an exploratory " traverse " in thfe woods, if a river or a narrow lake lay across

his course, he would not hesitate to plunge in and swim to the other side rather than loss

time in making a raft, as most explorers do under such circumstances.

Socially, Mr. iNIurray was always in great demand during his sojourn both in Can-

ada and Newfoundland, although he was not very fond of " going out " in society.

When he and Sir William Logan were present in any social assembly they always formed
the centre of attraction and charmed the company with their entertaining stories, jokes,

or general conversation, and occasionally by a song. These were cheerful days in the

Survey offices in Montreal. Every now and then the pleasant voice of Login or Murray
might be heard echoing through the rooms, and the dull quiet work over maps, rock? and
fossils, was relieved by many a hearty laugh. A visit to the museum was a treat to

strangers if they should be fortunate enough to be escorted through it by either of these men.
Murray's voice was seldom heard in public, yet he was a good speaker when occasion

required. His speech at the Toronto banquet to Logan after his return, newly knighted,

from the Paris Exhibition of 18-55, was the best of the evening, and was regarded as a
very fine eflfort. On 15th February, 1869, I had the pleasure of listening to his popular

lecture on " The Economic Value of a Geological Survey," delivered in the Athenaeum
Hall in St. John's before a large and intelliseat audience, which included the governor

of the colony and most of the members of both branches of the legislature. The subject

matter of itself, his method of treating it and the delivery, were all excellent and called

forth a very hearty vote of thanks.
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Mr. Murray having been the first to survey and map the river now known as the

Pfctewawe, gave it this i;ame after an old Indian friend of his whose principal camping
place was at the mouth of the river, and who was well known to all frpquenters of old

Fort William, which stood on the opposite side of the Ottawa.

Mount Logan, in the Shick Shock range in Gaspe, was so called at the suggestion

of Mr. Murray, and he also gave the names they now bear to mxny of the geographical

features in the country north of lake Huron, which he was the first to lay down correctly

on the map He was an excellent surveyor and astronomical observer, as well as a neat

and skilful draughtsman, as witnessed by the numerous large and well executed maps of

his in the office of the Survey. Most of his surveys were plotted with his own hands, in

the field. The numerous latitudes which he took have been found of great service in fix-

ing positions in many parts of old Cxnada and Newfoundland. His surveys of lake

Jfipissing and the various channels of French river, made in several difterent years, were

found sufficiently accurate for the purposes of the Ottawa Ship Canal survey, and were

adopted by the engineers of that project—Shanly, Clark, Perry, Norman and Galway

—

who gave him credit for the use they had made of them.

In 1842 the Geological Survey of Canada was instituted by the government, on a

petition of the Natural History Society of Montreal, made at the suggestion of the late

Rev. Dr. Mathieson. Mr. (afterwards) Sir W. E. Logan was apppointed provincial geo-

logist, but owing to unfulfilled business engagements in England he asked for leave of

absence and spent the winter of 1842-43 in the old country. Here he appears to have

first met with the subject of our sketch in the beginning of 1843, and to have engaged
him as his assistant. Little is known of Murray's early studies as a geologist, but even

when a midshipman he appears to have had a taste for the science, and had some practical

training under Sir Henry T. De la Beche, with whom he served on the Geological Survey
of Great Britain during 1841 ; while his nautical education had already fitted him to

undertake topographical surveying. He arrived in Canada in May, 1843, and immedi-
ately commenced operations in the western province, while Logan returned from England
by Halifax the same spring. On his arrival the latter proceeded to the northwestern

part of Nova Scotia and measured the celebrated section of the Carboniferous rocks at

the Joggins, near the head of the Bay of Fundy, which is published in detail in the

Report of Progress for 1843. Jfe then went to the eastern part of Gasp^ and examined
the coast in detail from Cape Rosier to Paspebiac. This was the commencement of the

Geological Survey, which has since been extended to nearly all parts of the northern half

of the continent.

Murray wrote little for publication besides his otficial reports to the governments of

Canada and Newfoundland. When the Royal Societ}' of Canada was founded by the

Marquis of Lome it was made to include Newfoundland, and Murray was appointed one
of the original Fellows. In 1882 he contributed to its Transactions an interesting paper

on " The Glaciation of Newfoundland." He was elected a Fellow of the Geological

Society of London in 1870, and in 1878 was created a C.M.G. through the recommenda-
tion of Sir John Glover, then Governor of Newfoundland.

When Logan and Murray commenced the Geological Survey of old Canada the

greater part of the areas of both provinces were uninhabited, unsurveyed and unknown.
The problem before them was to ascertain the general geological structure and the geo-

graphical distribution of the rock formations, in spite of these difficulties. The region

was so vast that it required some courage for two men to undertake this task. It was
impossible for them to map out the rocks without making their own topographical sur-

veys simultaneously with the geological ones. They could only do this by following the

rivers and lakes through the forests and mapping them out as they went along. These
survej'S have subsequently proved to be wonderfully accurate, considering the difficulties

under which our pioneers had to labor, and ever since they were made they have been

found to be of the greatest service, even up to the present time ; and. as topographical

surveys alone, they have repaid many times over their small original cost.

But in addition to much of this kind of work Murray made regional geological sur-

veys of a considerable area on the north side of the north channel of lake Huron, of the
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area south and west of a line from Kingston to Penetanguishene, including the lake

peninsula of Upper Canada, and of the country between the St. Lawrence and Ottawa

rivers as far west as a line from Kingston to Bytown. Besides assisting Logan in ex-

ploring parts of the norch shore of lake Superior, Murray's own work on that lake con-

sisted of surveys of the Kaministiquia river, Dog lake and river, Michipicoten river

and Batchawana bay, and also an examination of the south shore as far west as L'Anse

and Limestone mountain, with a view to correlate the rocks of the two sides.

His topographical and geological surveys in the country directly north of lake

Huron embraced a greater or less portion of the course of each of the following rivers :

Echo, Garden, Thessalon, Mississaga, Serpent, Blind, Spanish, Whitetish, Wahnapitae,

Sturgeon and Maskinonge ; also lake Wahnapitae and numerous lakes connected with the

Thessalon, Mississaga, Blind and Maskinong^ rivers. Between Georgian bay and the

Ottawa he surveyed most of the numerous channels of the French river, th« Sturgeon,

Maganetawan, Muskoka, Petewawe, Bonnechere, southwest branch of the Madawaska, and
the head waters of the Otonabee river and many lakes connectad with them, including lake

Nipissing and Muskoka lake. In Lower Canada he surveyed the Bonaventure, St. John or

Douglas-town, Matane and Ste. Anne des Monts, and assisted Logan (in 1844) to measure
a traverse from the St. Lawrence to Bale de Chaleur by way of the Chatte and Oasca-

pedia rivers. During the season of 1849 he was again with Logan in making a geolo-

gical survey of the region between the Chaudiere river and the Temiscouta road.

The early finding of nickel ore on the north shore of lake Huron is worth referring

to in connection with Mr. Murray's work and the subsequent discoveries of this metal in

such abundance in the Sudbury district. In 1848 Murray examined the Wallace mine,

near the mouth of Whitefish river, where the initial discovery was made and which had
been opened the previous year. The ore which he brought to the laboratory of the Sur-

vey at that time was found to contain 8.26 per cent, of nickel, " but as two-fifths of the

specimen consisted of earthy materials which might readily be separated by dressing, the
quantity of nickel in the pure ore which this would represent would equal nearly 14 per
cent." The country rocks of the Wallace mine belong to the same part of the Huronian
system as those in the vicinity of Sudbury Junction, which lies on their general strike to

the northeastward.

The original work that Mr. Murray performed in Newfoundland during the twenty
years which he devoted to it were of more service in making the island favorably known
to the outside world than anything which had previously occurred. The economic results

of the Geological Survey have been very important. Before it was commenced the
interior of the island was unknown, even geographically, and the great value of its

mineral, timber and agricultural resources was unsuspected. The fisheries were supposed
to be the only source of wealth and the interests of the mercantile class were opposed to
the development of any others. At first Mr. Murray's reports^pointing out the other
riches of the island, were received with incredulity, but after a time there was a reaction

in the oppo.site direction and a mania for mining and prosp;!cting set in. Copper was
successfully mined in large quantities in several places, but many speculative enterprises

failed, and blame was unreasonably cast upon the Survey. The information contained in
Mr. Murray's reports in regard to the timber led to the carrying on of lumbering opera-
tions in several quarters. These reports also showed the existence of considerable areas

of cultivable land around bay St. George, and in the valleys of the Humber, Exploits
and Gander rivers, and more serious atttention has since been paid to the agricultural

capabilities of the colony. All this has given the people new ideas and has led to great
changes in the positions of classes. The atJairs of the colony are no longer controlled
entirely by the merchants, nor do the working men depend so exclusively as formerly
upon the fisheries. Other industries are springing up and a railway is being built across
the island.

As before remarked, he was created a O.M.G. in 1878. He acted as aide-de-camp to

Sir John Glover, Sir Henry Maxse and Sir Frederick CArber, re-jpectively, while theae
gentlemen were Governors of Newfoundland. He was highly respected by all members
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of the diiferent governments under which he served, and was most kindly supported by
his brother officials who reciprocated his obliging disposition and good -will.

Having while in Canada been thrown so much inco contact with the aborigines,

and knowing their character, he became the great friend of the Indians of Newfoundland,
some of whom served him for as long as fourteen years. They are said to speak of him
yet as the best hearted man that ever lived. His house was their home in St. John's,

and the photographs of Murray and his family are to be seen in all their wigwams, where

they are highly prized.

While living in St. John's his manner was very unobtrusive and he appeared to care

little for any society but that of his wife and family. Latterly he became a member of

the Church of England and appears to have manifested a simple Christain piety. He
enjoyed his full pay from the Newfoundland government to the close of his life, but no
pension was granted to his family, who were left ill-provided for, and would have fared

badly but for the great and continued generosity of Sir Patrick Keith Murray and the

present laird of DoUerie, Mr. Anthony Murray, mentioned in a previous part of this

article.
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REPORT OF THE INSPECTOR OF MINES

I have the honor to submit herewith my Report on the Inspection of Mines for the
year 1891.

The mining industry for the year has not made as rapid progress as may have been
anticipated by many. A limited population, with a limited capital, want of enlarged

experience in mining, and in some instances want of training in management of work,
as well as the serious difficulty of obtaining at reasonable cost suitable and necessary

appliances for carrying on the work successfully, are among the causes which have
retarded its development. But the chief obstacle which the operator has met is the high
tariff wall reared at our boundary line, barring him from free access to the large market
which otherwise would be open lor the products of the mine.

As to many of the properties and mines referred to herein, full descriptions have
already been given and will be found in my Report for 1890, and in the Report of the

Royal Commission on the Mineral Resources of Ontario, to which reference may be made.

The gold locations in the vicinity of Rat Portage have been worked to a limited

extent only during the year ; most of them are lying idle. But the completion of the

reduction works is likely to give a new impetus to operations, and considerable quantities

of ore have been taken out on two or three properties since the works were started.

The Sultana Mine.

During the latter part of the season work was actively carried on at the Sultana
mine and suitable machinery introduced, the use of which has greatly aided in the rapid

development of the property. A considerable quantity of free milling ore has been taken
to the reduction works at Rat Portage, and so the outlook at present is encouraging.

The C k e s c e n t Mine.

The Orescent property is situated on lots 16 and 17 in the eleventh concession of

Marmora. It was purchased by the Orescent Gold Mining Co. in July, 1890. The
capital stock is $100,000, and the offices of the company are located at the mine and in

Montreal. This mine had been extensively worked by the former owners, and from their

10-stamp mill several valuable shipments of concentrates were made. Work has been,

actively carried on by the present owners since November, 1890, and a considerable staff

of laborers employed both in the mine and mill. Twenty-one men were at work late in

December under the control of Captain John McFee of Belleville, who had charge of the
work for the former owners. An incline shaft following vein matter from the surface has
been sunk to the depth of 70 feet. The hanging wall is diorite and the foot wall is still

covered with mineral, the vein being 50 to 60 feet in width. Several other openings
have been made by drifts and stopings. The daily output is about 16 tons of ore, which
is raised with a steam winch, dumped into a car and carried over the tramway a distance

of 500 feet to the mill.
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Three other separate veins of ore have been opened on this property on which
considerable surface work has been done, and on one a shaft has been sunk to a depth
of 60 feet, following the mineral nearly the entire depth.

A new mill has been built and operated since the 1st of August last, capable of

treating 14 tons of ore per day of 24 hours, requiring five men to work it, three on the

day and two on the night shift. Four cords of wood are consumed daily. The ore from

the Blake crusher passes into self-feeding hoppers which supply the 10 stamps of Eraser

and Chalmers make. The first amalgamation takes place in the battery boxes, passing

through a 40-mesh screen ; it then passes over two electroplated copper plates, 4 by 8
feet, and from them to the improved Frue vanners which separate most of the gangue
matter from the mineral. The concentrates give an average of 80 per cent. The mill is

three-quarters of a mile from Malone station on the Central Ontario Railway, and on the
banks of the Moira river.

I had occasion to call the attention of the manager to an exposed abandoned pit and
also to some parts of the machinery, which required fencing. The main works of the

mine were in a satisfactory condition.

The Belmont Mine.

This new mine was visited in December. It is situated on lot 20 in the first conces-

sion of Belmont. It was purchased recently on option by the South African General

Exploring and Mining Co. of London, England. Mr. F. R. Lingham of Belleville is the

Canadian agent of the company.

The work was begun on this property by the present owners in September last with

a force of 25 men, under the directions of Captain John O'Neal, who remained in charge

until November. Since November Captain George Davidson has had charge of ^he mine.

A. W. Carscallen of Marmora has the general managemejit.

The Carscallen shaft, which is nearly vertical, has been sunk to the depth of 75 feet^

following the ore from the surface to the bottom. This shaft is 10 by 10 feet, and follows a
well-defined hanging wall of talcose slate, and is cribbed from the surface to the solid

formation.

A second shaft, distant 600 feet from the former, known as the O'Neal, has been

sunk to the depth of 24 feet through a similar class of rock and ore. The vein matter

at the surface of this opening measures 62 feet in width. A third shaft, distant 500 feet

east from the Carscallen, and called the Strickland, hiis been sunk to a depth of 32 feet.

In these shafts the vein matter contains a small percentage of sulphurets of iron and

carries gold varying from $6 to $600 per ton as shown by numerous assays. The mill

tests of the surface ore have determined its value to be $12 per ton. About 1,000 tons

of ore have been taken out, and two car loads of the ore have been shipped to London,

England, for treatment as a test. A gin is used for hoisting ore and the water which

accumulates in the sump, but it is to be displaced by a steam hoist and pump for that

purpose at the beginning of the new year.

This mine is located eight miles in a northerly direction from the village of Marmora,

upon a public road and within half a mile of the terminus of the new railway now being

constructed by the Belmont Bessemer Ore Co., which owns the iron mine situated on the

adjoining lot.

The company has nearly completed a mill plant in the village of Marmora of 12 tona

capacity (or four mills of three tons each) in 24 hours to be run by water power, known
as the Crawford process, to test the ore. The Crawford process has been on trial for

several months past and these mills have proven to be eminently successful in the treat-

ment of low grade gold ores. The company purchased the patents for this process at a

cost of $500,000, and is now manufacturing the mills in London, England ; several are

in use in California, and a large number have been sent to South Africa for use in the

company's mines and by others operating the gold mines of that country.

The introduction of this new mill for the treatment of low grade gold ores and the

opening of this extensive gold mine may impart new life to the entire gold bearing

regions of Marmora and Madoc.
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Locations in Faibbank and Cbeighton.

The Canadian correspondent of the Financial and Mining Record, published in New
York, referring to gold properties in Ontario writes as follows in the October number

:

The syndicaf^ represented by Mr. J. M. Clark are sinking; a 100-foot shaft with two
drifts on their ^old location in Fairbank. They have traced and stripped a vein along
the top of a bluff for nearly GOO feet, then down the face of the bluff nearly 100 feet. Near
the base of this bluff a quantity of gold ore was blasted and crushed, the result averaging
$15 to the ton. The vein is between four and five feet wide. According to the opinion of

a Chicago expert ore of the character here found can b^ reduced for S3 per ton. Gold has
thus far been traced across part of Creighton, all of Fairbank and into Trill township,
a length of about twelve miles.

The Fairbank Consolidated Mining Company with a capital stock of §.500,000 owns
1,150 acres in the townships of Fairbank, Creighton and Trill in the Sudbury district.

Toronto gentlemen are the officers of the company, including Messrs. Henry Lowndes.
0. A. Howland, J. L. Nichols and others. The company have opened up three different

veins and are awaiting the result of the milling test. One assaj' of a piece of surface ore

showed S22 of gold to the ton. The veins are very promising on or near the surface. I am
informed that the company is about to dispose of a section of its property to an American
syndicate.

A correspondent of the Toronto Globe writes from the Sudbury district as follows :

A number of men have been engaged cutting roads for taking provisions, lumber, etc.,

from the railway to the mineral properties in Trill, Fairbank and Creighton. A mining
expert who has been investigating the districts in the vicinity of Vermilion and Gordon
lakes, and who has had extensive experience in the mines of the United States and Mexico,
states that several of the quartz veins in the township of Fairbank very strongly resemble
the Homestake mines of the famous Black Hills country.

SILVER.

The silver mines of the lake Superior country have been worked more generally

throughout the year than heretofore and some of them on an extensive scale. Towards the

end of the year howpver a report gained currency which for a time seemed likely to seriously

depress the value of mining property in that district, viz. : that in the lower beds of the Aui-

mikie formation the veins carried so little silver as to hardly pay the cost of working. This

report was strengthened by the action of the Beaver Mining Company in clo<'ing its

works, and although this company published no statement there were many who thousjht

that the shutting down of the mine had no other explanation. On this subject Mr.

Walpole Roland, M.E., of Port Arthur, reports that one or two of the new lodes now
being operated in the lower beds, including the Empire, are proving to be richer than

lodes situated in the upper or true Animikie series. The only difference between the

upper and lower beds, Mr. Roland says, is that the latter is more silicious and con-

sequently carries less clay than the former. From personal examination he writes as

follows :

Beginning with the Empire lode on the north half of lot 2 in the second concession of
O'Connor township, the occurrence of this interesting discovery of black and native silver

in view of the conflicting opinions and theories of latter-day scientists is of more than
ordinary moment. There at a point 220 feet below the main tunnel of the famous Beaver
mine, three-quarters of a mile away, and at a point app'-oximately corresponding with
the appearance of the lower series of the Animikie slates or cherts in that mine, we find

the Empire's openings producing rich silver with excellently defined true fissure veins
that so far as can be determined from the present stage of development (viz. : 21 feet deep)
and the general appearance of the gangue of the lodes give great promi-^e of continuity in
depth. It is also significant to note that the Beaver Mining Company through its zealous
agent and manager. Captain Hooper, has already solved this important problem and
proved by actual work and tests that of the two series of beds the lower is the richer, as
may be infen-ed from the large shipments from that mine as well as from the promising
characteristic-, at the Empire and other well known lodes similarly located. . . . There
now exists very little difference of opinion among practical mining men as to the lower
beds being as rich as if indeed not richer than the upper, as latest shipments of silver ore
from this immediate vicinity fully demonstrates. The other notable occurrences of rich
silver in this formation include the Gopher and Star mines north of Whitefish lake, and
the Silver Centre (R 83 and R &4) near the Crown Point mine on Silver mountain. These
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two locations, 83 and 64. occupy the same relative geological position to the Crown Point
mine that the Empire mine does to the Beaver. They are immediately below the workings
of the Crown Point and are traversed by the same strongly defined lode. R 83 wherever
tested in the lower beds there prevailing invariably shows silver abundantly.

Mdrillo Mine.

The Murillo mine was visited in July. Work on this mine had been suspended for

about one month previous to my visit. The property had been worked with a force

of 16 men from December 1st, 1890, to about the middle of June in the current year

under the management of Mr. John S. Winter. The new boiler and pump referred to in

my first report had been placed in position and extensively used. The result of the

operations of this mine since my former report was as follows : The shaft was sunk to the

depth of 135 feet, an increase in depth of 49 feet, and two levels have been run in. The
first, 60 feet from the surface, extends a distance of 75 feet in a southerly direction

following the vein, which was well mineralized, carrying an average of 15 ounces

of silver. The second level was at a distance of 123 feet from the surface and has been
driven in 25 feet in a southeast direction following the vein matter, which was more
broken than in the drift above ; it also carries a less percentage of silver.

Four test pits have been opened ; the first northwest of the shaft 100 feet and sunk
to the depth of 12 feet, opening up the vein ; the second and third test pits are 100 feet

apart in the same direction and have been sunk 8 and 10 feet respectively ; the other

opening southeast from the shaft has been sunk to the depth of 22 feet in barren rock.

Mr. George Sovvman, assay er, had charge of the property. Considerable water was
standing in the mine. I have learned since my visit that this property has been put on the

market.

The St. Joseph mine on the adjoining lot is still lying idle.

The Beaver Mine.

This mine has been constantly worked and the mill running since my previous

inspection.

Additional work has extended the upper level a distance of 53 feet. Number 4

level has had additional extension to the north 66^ feet and south 21 feet. Number 3 level

has been run in an additional length of 96 feet. New work on the ci-osfe-cut vein has

reached a distance of 106 feet east and 80 feet west. The winze in the bottom of No. 4

evel has been extended 10 feet.

The output of the mill rock averages 20 tons daily or 520 tons per month, equal to

8,000 cubic feet monthly. In addition there would be removed from the stopes as much
more of refuse or barren rock not taken to the mill. This mine is kept in fixst-class

order and is worked with remarkable economy.

In the mill another one of the old Frue vanners has been removed and a Hooper
vanner substituted. There are three of the old and four of the new vanners used now.

The mill is running to its full capacity and the concentrates sustain the usual high

percentage of silver.

A new opening has been made at a distance of one-quarter of a uule east of the

Beaver mine on the company's property known as the North Blufi'. A drift has been

run in from the side of the bluif a distance of 600 feet in an easterly direction, and at

the distance of 300 feet from the mouth of the level the drift taps the ore and follows the

vein matter. From this working about 50 tons of ore have Deen sent to the mill and

50 tons are lying on the dump. This new opening indicates that a large body of milling

ore is accessible.

The Badgek Mine.

The Badger mine (comprising the old Badger and Porcupine) has been constantly

worked throughout the year. About 80 men are employed. Ail the works are in good

condition, under the management of Mr. Herbert Shear.

But little work has been done on the old Badger vein daring this year, most of the

work being confined to the Porcupine and the new vein mentioned in my report for 1890.
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On the new or No. 2 vein a shaft has been sunk 150 feet deep and about 800 feet of

drifting done on the vein. Developments on this vein have been quite satisfactory,

theore all beingof a good millingquality, withaconsiderablequantityof a high shipping grade.

The Porcupine shaft has been sunk to a total depth of 130 feet. Driftinsj has been

done both east and west at 80 feet from the surface and connection made through the

hill to the west with No. 1 adit level, the total length being 735 feet from the shaft.

This level has been driven enat from the shaft 190 feet, making a total length of 925 feet.

No. 2 level was started at 130 feet from the surface and has been driven ease 130 teet

and west 250 feet, making a total of 380 feet. No. 1 winze was .sunk 175 feet west
of the shaft, connecting the first and second levels.

Regular shipments of ore have been made from this mine during the year.

No. 3 vein on the Porcupine location has been put under development during the
year. The vein is well defined and has the same characteristics as the other veins on
this property. About 500 feet of drifting and cross-cutting has been done, and quite a
quantity of ore of good quality produced.

Considerable prospecting has been done, particularly on No. 5 vein on the Badger
location, where about 350 feet of drifting has been done on a vein which has some
encouraging features ; but so far no regular ore body has been developed.

The stamp mill has been running steadily since April 1st, and about 3,500 tons of

ore have been treated.
The Climax Mine.

This mine was discovered in August, 1891, by Peter Young. It is on mining
location 145T, and adjoins the Porcupine mine. It was sold December 1st to a .syndicate

in Minneapolis, and is now being put under development, 12 men being employed under
the management of Captain J. M. Sinclair. Two veins have been found on the property,
both of which are well defined and well mineralized, the ore being of a high grade.

West Silver Mountain Mine.

This mine was visited in July. The property is now owned by Mr. Elias Drake of

St. Paul, having been purchased by him about July, 1890. It has been worked con-
stantly since the purchase. It is under the management of Capt. William Rapsey of

Port Arthur, with a force of 25 men. Since my first inspection the water has been
pumped out and shaft No. 2 has been sunk to a further depth of 55 feet, reaching a total

depth from the surface of 105 feet. The timbering and ladder-way have been repaired

in the shaft.

The first drift at a depth of 37 feet from the surface has been run in from the side

of the mountain to intersect the shaft and extends west until its total length from the
shaft is 80 feet. At the distance of 25 feet below the first a second level has been run in

72 feet west and 30 feet east from the shaft and considerable stoping done ; the work has
been neatly done and properly timbered. A winze is being opened between the first and
second levels. A third level has been run in fro^ the shaft at a distance of 96 feet

from the surface, extending 132 feet, west and 89 feet east of the shaft. At the time of

my inspection most of the work was being done in this level. A large scope had been
made in the west end, also cross-cuttings of about 100 feet in extent. It is the intention

to continue this shaft, which has an incline ot 80^* north, to a further depth of 60 feet, and
then run in another level. Although varying in width the vein averages 7 feet ac the
third level.

The ladders in the shaft used for going in and out of the mine are securely placed,

but are not walled off from the part used far hoisting the rock the entire distance of the
shaft. The ventilation was bad in the lowest level. I gave written instractians to have
the remaining part of the ladderway walled off within 30 days, and if this did not
secure proper ventilation in the lowest level, that a winzj should be opened between the
second and third levels. Capt. Rapsey advised me in dae time that the necessiry work
has been done and that perfect safety is assured to the workmen, and free cLccaliitioa of

air obtained in this part of the mine. A new shaft his been sunk to the depth ot' 80
feet, but was not used and was nearly tilled with water. Good sceam power in used at

the mine.
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A shipment of 12 tons of high grade ore to Omaha had been made about the begin-

ning of July
;
previous shipments of excellent grade had also been made.

G o F H E K Mine.

The Gopher mine is situated about 8 miles from the West Silver Mountain mine,

two miles from Whiteiish lake and about 5 miles from the Port Arthur, Daluth &, Wes-
tern Eailway. A force of five or six men "has been employed in opening up the property.

I have been informed that machinery was procured and placed in the mine.

T H K Augusta Mine.

This mine is situated on lot 1 in the first concassion of the township of Strange, one

mile southeast from West Silver Mountain and 1-^ miles south of the P. A. D. <fe W.
Ry. There is a good waggon road via West Silver Mountain from the mine to the

station, a distance of 2^ miles. At the time of my inspection in July Mr. Wm. H.
Brandon, superintendent of the mine, was working with a force of 12 men. The pro-

perty is owned by Silas Griffin ifc Co., of Port Arthur, who have been the owners since

July, 1880. The principal part of the work on this property had been done within the

preceding six or seven months, and consisted of drift No. 1 on the north side ot" the

escarpment run in a distance of 100 feet on the vein matter, which is well mineralized

and cairies some silver. The vein is between slate and trap formation. The end of the

drift is about 100 feet from the surface. Level No. 2 is driven in a distance of 240 feet,

starting at a depth of 150 feet from the entrance of the first drift and following the vein

matter in the same direction. At a distance of 125 feet from the mouth of this drift a
cross-cut has been made in a southeast direction with a view of tapping the main lead,

which was expected to be reached at about 30 feet. This drift and the cross-cuttings are

in slate and solid formation, and no timbering is required for the safety of the workmen.

A good boarding house and seven other buildings have been constructed for the conveni-

ence of the workmen.
Silver Bluff Mink.

This property is situated three-quarters of a mile west from the Augusta, on the

location known as "Silver Bluff." It is owned by partie.s residing in Minneapolis, Min-

nesota, and had been worked for only three weeks with a force of 5 or 6 men under the

charge of Mr. Walter Middaugh of Port Arthur, formerly of Grand Rapids. The work
so far consisted of clearing the surface and doing test driftings ; from the sample shown
it may prove a productive property.

East Silver Mountain.

This mine is known by the name of Shuniah Weachu. Work has been constantly

carried on since my last visit of inspection with a varying force of from 20 to 50 men
undercharge of Oapt. Henry James. Mr. Arthur McEwen is the mining engineer.

Additional work has been done on the main shaft in sinking it another 50 feet ; the

total depth is now 750 feet. Work has been suspended in the bottom of this shaft, and

it was partly filled with water.

A cross-cutting was being made in the first level, 100 feet from the surface and about

150 feet from the shaft, the extent being 25 feet. Two men were engaged at this work.

A new shaft had been sunk at the foot of the mountain to the depth of 54 feet at a

distance of 300 feet from the mouth of the old drift. Work was suspended in this shaft

on acconnt of water. At the same point a new drift had been run into the mountain a

distance of 200 feet west, following a vein of good milling ore for the entire distance in

slate formation. Timbering was required for only a short distance in this drift.

A new discovery of ore was made at the distance of 300 feet from the mouth of the

second old level and a drift following the lead for 50 feet had been made and a consider-

able quantity of valuable ore taken out. Four men were employed on this lead.

Another important discovery had been made a few days before my visit, distant 700

feet from the first new find. Work was being vigorously pushed at this point, and the

228



55 Victoria. Sessional Papers (No 88). A. 1892

vein'showing exceeding richness in native silver had been uncovered 50 feet. The hang-
ing wall is slate and the foot wall quartz.

Assays were made showing from 300 to 5,000 oz. per ton. Several valuable nug-
gets of silver had been collected from the rock at this time. I have been informed that

a large quantity of valuable ore has been obtained from these workings.

C K o w y Point M t x f. .

Crown Point mine has been lying idle throughout the year, otherwise than being

kept in good condition.

Silver C e x 'I' k e M i x e .

Mr. S. J. Dawson has by several cross-cuttings opened some rich ore in the Silver

Centre mine, which is in fact an extension of the Crown Point lode.

Palisades M i x e .

This property is situated 5 miles east of the Shuniah Weachu, and on the public

road leading to Murillo station. It is owned by Mr. Walter Middaugh and was being
worked with a force of 4 men under the supervision of Mr. Winchell, an American geo-

logist, who is also interested in several other mining properties.

A drift had been run in from an incline below the high ledge of rock a distance of

150 yards through a clay deposit and was well supported by timber. The perpendicular

bold cliff had been penetrated to a few feet when the vein matter well mineralized was
tapped.

From recent reports of this mine it appears that a considerable quantity of valuable

ore has been taken out.

The Lilt o t the ^' a l l e t Mine.

This is a discovery of ore of exceeding richness in native silver, and carrying some
copper and galena. It is situated on lot 1 9 in the second conce.ssion of the township of

Paipoonge, 11 miles from Fort William and 16 miles west of Port Arthur. It has led to

further exploration, and the vein has been traced and uncovered on the two adjoining

lots east and west.

The rock formation is quartz and slate, the latter cropping out at the surface. The
discovery was made in the fall of 1890, but silver was not found until June, 1891, in an
opening made on a small elevation covering an area of two or three acres. Four distinct

veins had been uncovered, showing valuable mineral stretching a distance of 200 yards.

A keen interest has been awakened throughout the community and a large amount of

prospecting done, and this discovery may prove to be a fine mineral field in this old

settled part of the township. The property was discovered by Mr. Henry Parsons, who
retains a three-eighths interest. One-eighth is owned by Mr. .John Woodside and one-

half by Mr. W. J. Barry, all of Port Arthur.

NICKEL AND COPPER

The nickel and copper mines of the Sudbury district were less active during the
past year than the former one, but although the quantity of ore raised was less the
furnaces were steadily employed and a large amount of matte was disposed of at fair

prices. The United States GovernHient having after a series of tests demonstrated
the superiority of an alloy of nickel and steel for the armour of batile ships, decided
to adopt that armour for all vessels under contract, and under an appropriation of Con-
gress the Secretary of the Navy purchased last year 4,536 tons of nickel matte con-

taining about 900 tons of nickel for this purpose. The whole of this matte was sup-
plied by the Sudbury furnaces, and smelting operations were active throughout the

greater part of the year. The results of experiments carried on by officers of the
British Admiralty are not as well known as those of the United States, and it was
late in the year before any decision was arrived at. The only information respecting
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it is contained in a memorandum published by Lord George Hamilton for the guid-
ance of the Imperial Parliament in voting this year's supplies for the Admiralty, in
which he says :

Nickel steel has been experimented with largely. Four firms have succeeded in pro-
ducing successful specimens of thin armour of this quality ; while two firms have manu-
factured 10|-in h nickel steel plate, some of which well combined resistance to perforation
with freedom from serious cracking and compared favorably with nickel steel armour made
abroad. Extensive o.ders have been placed for nickel steel armour, forming the secondary
defence of the battle ships now in progress. Several ships are either fitted with this kind
of aimour, which has been proved sensibly superior to ordinary steel when used in thick-
nesses of 3 or i inches. For greater thicknesses the experimental results do not at present
place nickel-steel iu so good a relative positiou ; bat the enquiry is still incomplete. So far
as it has gone it has proved that Brtish armour plat9 manufacturers are keeping pace with
the manufacturers of other countries, and the information will be of the greatest value
when deciding on the armour to be used in future ships.

On the whole there is reason to look with confidence to a growing demand for nickel

not only for use in the production of armour plate, but for a great variety of other uses

in the industrial arts.

Copper Cliff Mink.

I visited the Copper CliJSf mine late in July, and found that work had been suspended
since the beginning of the year, with the exception of keeping it in a state of good repair.

One of the smelters was running and the supply of ore on hand I was informed was
ample to keep the smelters running to their full capacity for a year ; about 125 tons were
treated daily. When the ore is required the work in the mine will be resumed on a scale

sufficiently large to supply the smelters. Among the material improvements being made
at the mine was the enlarging of the rock house to double its former size, but consider-

able time would still be required to complete this extensive work.

The new building which was in process of erection for the re-treating of the matte
when I was last at the mine has been no^ completed, and the three converters and the

new furnace for melting the matte have been placed in position. By this process of

re-treating the matte it will be raised to double its former richness before shipment,

thereby saving much expense in freight and greatly increasing the value of the product.

The final process of refining will also be greatly cheapened.

A notable process has been invented and placed in operation at the smelter by Mr.
McArthur, who has charge of the smelting department, for disposing of the slag. It is

drawn off from the water-jacketed furnace in a continuous stream into a spout by which
it is conveyed a short distance froti the smelter and emptied into a large water tank

;

from this it is lifted by a chain elevator in a granulated state ami poured into a lateral

worm conveyer, carried a distance of 1.50 feet and dumped into a pile. This product

although counted of no commercial value will probably eventually be used by mixing it

with other suitable material for constructing macadam ani concrete roadways, pave-

ments, etc.

The large quantity of matte on hand at the time of my previous inspection had been
since shipped to a profitable market. The working force had beea reduced from .300 to

about 100 men.
The Evans Mine.

Work on this mine has been suspended, as in the case of the Copper Cliff, but will

be resumed when ore is required for treatment at the smelters. All about the mine is

kept in good condition.
TheStobieMine. •

The Stobie was being worked with a for:;e of 18 or 20 men under Oapt. William
Blewett. The principal additional work done was at the mouth of the adit in opening a

pit 60 by 100 feet and 35 feet in depth, from which had been taken nearly 9,000 tons of

ore. The ore after being carefully sorted is hauled over the railway track to the ore

beds near the Copper CliS smelters. This road was graded by the company and the

rails laid by the C. P. R. company. The repairs are done by the raining company. I

noticed 25 or 30 tons of high grade copper ore which had been sorted for separate treat-

ment.
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The Murray Mine.

The Vivian Company which owns this property placed the management of the work
in the hands of Mr. George N. Hendrickson, formerly of Norway, in March last ; the
previous year he was the cashier for the company.

The shaft formerly reported as the Vivian is now designated shaft No. 6, and is sunk
to the depth of 100 feet.

At the 60-foot level the northeast drift has been extended 94 feet, the whole length

now being 184 feet, in which extensive stopes have been made leaving an opening 50 feet

long, 40 feet wide and 20 feet high. The southwest drift from this level has been
extended a distance of 40 feet, making a total distance of 100 feet ; in it a stope of 40 feet

in length, 45 feet in width and 20 feet in height has been made. From the north end of

this stope a drift has been run in westwardly a distance of 20 feet, and from its extremity

it is intended to sink a winze to the level below. At the bottom of the shaft a
drift has been run in westwardly 28 feet ; about the centre of this drift another drift of

8 feet has been started following the lode in a southerly direction which was to be con-

tinued, and at the further distance of 30 feet would intersect the winze above mentioned
from the upper drift. The surface workings at this mine have been carried on exten-

sively both northeast and southwest from the shaft, from which upwards of 4,000 tons of

ore have been removed and hauled to the ore beds.

The smelter was undergoing important changes and it was expected it would be in

full operation ogain in about a month. This department of the work is under the

management of Mr. W. Edwards, formerly of England, who has held this position since

the beginning of the year.

Former shipments of matte from this smelter had reached to 8 per cent, of nickel.

By the use of the converters it is now raised to the standard of 35 per cent, through the
bessemerizing process being applied to the nickel matte. A few thousand tons of roasted

ore were on hard ready for the furnace, amd a considerable quantity in process of roast-

ing-

The additional buildings consist of a new residence for the manager and a few houses

for the workmen. An excellent rock house is being constructed. The working force

has now reached about 200 men.

The Blezard Mine.

The present depth of No. 1 shaft is 172 feet below the crown of the hill, and at the

bottom a drift has been run in 60 feet to the northeast and from the end of the same
stoping has been comnoenced.

The rock roof over the extensive excavation referred to in my former report has
been partially removed, showing a thickness varying frooi 18 to 27 feet, and a good view
of the interior workings can now be had from the surface, which tends to confirm the
previous description and proves the safety of the work at the date of my former report.

The pillars of ore which were left to support the rock roof are still in place and will

be removed as the ore is required for ure.

A new shaft, called No. 4, northeast of the old workings, has been sunk to a depth
of 65 feet and is in ore nearly all the way down. Some additional outside improvements
have peen made, and a working force of 200 men is employed.

The smelter was in operation, treating about 125 tons daily. The matte as fast as

made is sent to market.

The] Worthing ton Mine.

Work on the Worthington property has been steadily progressing throughout the
year. Shaft No. 1 has reached a depth of 35 feet. Shaft No. 2 has been sunk 95
feet ; from this shaft a southwest drift has been run in 60 feet and a northeast drift

to the distance of 50 feet. The former drift is intended to intersect shaft No. 1, which
will be sunk to a depth to meet it. This work is necessary to secure proper ventilation

in the mine, which in this respect I found to be bad. Better facilities were required foi^

getting in and out of the mine. The necessary changes to remedy this were to be com-
pleted at an early date.
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A shipment of 70 tons of first-class nickel ore was recently made to England, and
a shipment of copper ore to the United States.

mn'i- A roast heap of first-class nickel ore similar to that shipped was being prepared for

smelting at the Blezard furnace. Considerable ordinary grade ore is being taken from
this mire and regularly roasted and sent to the furnace. The working force at this mine
is from 15 to 20 men ; a boarding house and other suitable accommodations are provided
for the workmen.

Late in the year work was suspended on the Blezard, and it is reported that a sale

of this mine has been made. In a recent issue of the Toronto Daily Globe reference is

made to this as follows :

This property has bsea purchased by an English syndicate at the price of £400,000
sterling. The mine for ihe coming year will be operated on a much more extensive scale.

The plant will be increased and the most modern machinery and appliances introduced.
Less than five j-ears ago this property was offered to a Toronto syndicate for $23,000.
Machinery was put on the property and enough metal was sold previous to this sale to
recoup the owners their entire expenditure for property, machinery and development.
This price of $2.01)0,000 is the largest price ever paid for mining property in Canada.

The report of this sale has been confirmed by other publications, but up to the

present time no formal notice of the change of ownership has baen received by me under
" The Mining Operations Act," section 12 of which provides that this shall be done within
two months from the date of the transfer.

The Chicago Nickel Mine.

This property is situated on lot 3 in the fifth concession of Drary, four and a half

miles north from Worthington station on the Sault Ste. Marie branch of the C. P. R.
It was purchased by the present owners in 1890, and work was begun in February last, a
force of 20 men being employed in the construction of roads and buildings and doing
development work. I found a force of 12 men at work under the management of Mr,
Thomas Travis, one of the owners of the property, with Mr. Alexander Strom as foreman.
Work had been constantly carried on since its commencement. An opening has been
cut on the surface of the hill for a distance of 200 feet following a vein of nickel ore

varying from 8 to 20 feet in width. The depth of the cutting for a considerable distance

is 20 feet. At the crown of the hill, about midway on this opening, a cross-cut has been
made 15 feet north in ore the entire distance; 200 feet east from the east end of the

main opening above described, on the opposite side of a small ravine, a shaft was being
sunk with the view of tapping the vein, the depth reached being 15 feet. About 3,000
tons of ore were on the dump, and I was informed that frequent assays had determined
its value to be as high as 7 or 8 per cent.

A steam drill has been in use from nearly the commencement of the work, and it is

the intention of the company to push the work rapidly and determine by actual develop-

ment the value of the property. Should bodies of ore in sufficient quantities be opened a

smelter will be constructed at the mine for its treatment. The present indications are

that this property will prove to be one of great value at no distant date,

A good winter road has been made from the Worthington station to the mine, which
is now used for carrying in supplies. An easy grade is available over this road for the

construction of a tramway.
One and a half miles north of the mine is situated the beautiful Fairbank lake,

three miles in length and three-quarters of a mile in width, to which a good road has been
constructed and from which an abundant supply of ice is obtained for summer use at the

mine. There is within 100 yards of the mine a living stream of pure water sufficient to

supply all the water that may be needful for a smelter and other uses at the mine.

Other Locations.

Several nickel properties have been opened and worked to a limited extent in the

Sudbury district, some of which I was unable to visit. I have been informed that in the

early part of the year openings were made and development work done to the extent of

•^500 or $600 on lot 12 in the third concession of D jnison, 1^ miles from Worthing.
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ton station and three-quarters of a mile from the railway track, A vein wag opened

which showed but two inches of ore afc the surface and widened to two feet at a depth of

four feet. From it was taken what is said to be a new mineral for Canada (Grersdorffi.be),

assays of which reached 55 per cent, of nickel. Analyses of 20 European samples given

by Dana give an average of 29.77 per ceat. nickel, rangin:? from 19.59 to 40.97 per cent.

The Sudbury vein has been traced over 100 feet on the hillside.

On lot number 11 in the fifth concession of Lome township development work has

been done in opening shaft No. 1 to a depth of 35 feet ; shaft No. 2, 22 feet ; shaft No.

3, 15 feet ; shaft No. 4, 12 feet, and several smaller openings. About 500 tons of two

percent, ore is now lying upon the dump. This mining location contains 261 acres and

is situated one and a halt miles east of Nelson station on the Sault Sbe. Marie branch C. P.R.

and is 31 miles west of Sudbury. The property will be worked later in the season by

the Algoroa Nickel Oompany which has made an option purchase of it.

On lot 7 in the second concession of Levack work has been done by sinking several

shallow test pits at intervals over a few hundred feet. One surface drift has been ex-

tended up the mountain side 125 feet, uncovering ore the entire distance along the con-

tact of diorite and syenite rock. Over 100 tons of low grade nickel ore carrying a small

percentage of copper have been taken out of the works. This property was purchased

after a careful examination for an English company by Mr. Huntington, who accompa-

nied the members of the Iron and Steel Institute on their visit to the Sudbury district,

and embraces 240 acres.

Lot 6 in the second concession of Levack, containing 160 acres, was also purchased

by the same company at the same time. Work has been done on this property by

stripping the ore and sinking shallow test pits over an area of 120 feet in length by 80

feet in width. A large quantitjy of ore has been exposed of similar grade to that de-

scribed on the former property. About 100 tons are lying on the dump. These

properties are about 4|- miles from Onaping station, on the main line of the 0. P. R., 24

miles west of Sudbury.

Lot 2 in the fourth concession of the same township, 6 m.iles from Onaping station,

contains 160 acres, and is owned by the same company. Test pits have been sunk on

the northwest corner of the lot at short distances apart over about 10 acres, showing an

abundance of mineral. From these openings a few hundred tons of ore of similar grade

to that found on lots 6 and 7 have been raised. On the east side of this lot eight test

pits have been sunk, stretching a distance of 150 feet ; the result is an excellent showing

of mineral. A small dwelling house and a blacksmith shop have been built.

A good winter road has been made to these several properties, and two sample car

loads of ore have been sent to England for treatment.

On lots 5 and 6 in the third concession of the same township Mr. Babcock and

others of Sudbury have done considerable test work with good results. Openings have

been made with excellent showings, the assays reaching 4|- per cent.

On the south half of lot 4 in the fourth concession of the same township similar re-

sults have been obtained by test workings. The expenditure on the Babcock properties

in th early part of the year was about $800.

Dr. Robert Bell in the recent report of his geological survey of the Sudbury dis-

trict says :

Other metals, including gold, platinum, tin, lead, silver, zinc andiron, have been found
in the Sudbury district, and probably some of them may prove to exist there in paying
quantities. The presence of a considerable proportion of nickel in the ore of the Wallace
mine, on the shore of lake Haroa and in the strike of tbe Salbury deposios, was ascer-

tained by Dr. Hunt more than forty years ago
;
yet the presence of this m3tal in the latter

does not seem to tiave been suspected for a con-jiderabla time after they had bean woraed
for copper alone.

The October number of the Engineering and Mining Journal of New York contains

a dispatch from Ottawa which says that nickel-bearing ore has been found on th3 firm o£

G. S. McFarlane, 19 miles from Ottawa. " Sa-oiples analyzel at th3 office of the

Geological Survey in Ottawa are said to have proved to be as rich as the best ore of the

Sudbury district."
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Mr. J. Cozens of Sault Ste. Marie writes to me of recent date regarding his Michi-

picoten copper mine as follows :

I have done a certain amount of surface exploring, finding heavy bodies of native
copper, hut have done no mining in depth. I have kept everything in first-class order and
looked into the question of my water powfr, which I hope to develop for mining and milling

furposes early next season. I have an inexhauttible supply of water and 228 feet head, so

think that I can mill copper now cheaply.

Of copper ore Dr. Robert Bell in his report above referred to states :

The Huronian is notably a copper-bearing system. West of Sudbury, in the great

belt we have already traced, this metal ccctirs nround Bfttchawana bay, north of Sault Ste.

Marie, at little lake George and Echo lake, at Huron Copper bay. in Wellington and Bruce
Mines, on Thessalon and Mississaga rivers, and elsewhere. To the northeastward it

has been fourd on both sides of lake Wahnapitae. on Ttmagami and Lady Evelyn lakes,

along Montreal and Blanche rivers, on the watershed east of the canoe route betwten lakes

Temiscaming and Abittibi, and finally near the southern extremity of lake Mistassini.

The search for this metal along the Huronian belt, which has been described above as

running for more than 600 miles, is only in its infancy, and the copper-mining industry

may some day be very extensively carried on in varioiis parts of this, as yet, almost
unknown section of Canada.

The Smelting of Copper- Nickel Oees.

I herewith subjoin an article of much interest to Canadian investors in copper and

nickel properties in Ontario taken from the Canadian Mining Review of Ottawa, Decem-

ber number, page 253, containing excerpts from the second edition of the work of Dr E.

D. Pettrs, jr., on Modern American Methods of Copper Smelting, in which he also dis-

ciifses largely the treatment of nickel ore and nickel matte.

Dr. E. D. Peters, jr., well-known to Canadians as the first manager of the copper-

nickel mines of the Canadian Copper Co. at Sudbury, where he demonstrated the
feasibility of smelting these ores on a large scale in water-jacket furnaces, has issued

through the medium of the Scientific Publishing Company, New York, the second edition

of his well known and widely read work, " Modern American Methods of Copper Smelt-

ing." The book, apart from its great value as a reference to metallurgists generally.^ is of

particular interest to Canadians, inasmuch as it contains the latest addition to the litera-

ture of nickel metallurgy. As Dr. Peters assisted in the opening of the mires, and the first

smelting works were built under his direction, he speaks authoritatively of such matters

as came under his personal observation, and within the sphere of his own practice. A few
excerpts from his references to the mining of the nickel in this country will not be out of

place :"

" On an average the ore treated at the principal mines carries some 4 per cent, of cop-

per, though if selected it could easily be brought np to 8 or 10 per cent. But up to the

present time experience has shown that it pays about as well to mix all the ores and smelt

them as they are as to try to make two grades of matte, one rich in copper and poor in

nickel and thf other high in nickel end low in copper. By pursuing the latter course a

slightly better price can be obtained from the refiners, but the metallurgical operations

are seriously embarrassed, as if the heavy nickel ore is f^melted alone it producesfar too

basic a slag; while if the richer copper ore is fused by itself the slag is too silicious to

smelt easily. By mixing the two varieties of ore in their proper proportions a good slag

is obtained without the addition of flux, not a pound of the Intter being used during the

time I was in charge of the work. Besides, the ores roast much better when mixed than

if separate."

Dr. Peters then fully describes the methods of roasting the ore, in^ which he calls at-

tention to the vital importance of having a proper and well-drained roast ground.

"In the sevpre climate of northern Ontario it was sometimes necessary in inaugurat-

ing a new plant to build a heap on frozen ground, or ground that was not thoroughly

drained. In both cases the results were miserable, the escaping steam seeming to com-
pletely impede the combustion, and the resulting heap when torn down revealing isolated

spots, each containing many tons of ore that were not roasted at all, only the surface be-

ing slightly scorched, though the greatest pains were taken in building and managing the

heap."

He points out that an absolutely dry and unfrozen ground is essential to success, and
if snow falls it must be carefully cleared away before laying the wood down, and after the

wood is once in place no snow or rain must fall upon either the fuel or ore. Where the

ground is frozen the results of the roasting are always unsatisfactory.
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"A few hours after lighting the heap, water begins to llow out from under it, and for
a day or two a con*^inuous stream will pour out from the lower side of the pile, generating
steam in quantities and extinguishing the fire as soon as the lumps of ore are scorched a
little on the outside."

Dr. Peters then goes on to discuss the treatment of the nickel-matte, and the subject
is so attractive that we cannot retrain from giving his remarks in full

:

"In nickel smelting, when the matte is obtained it still remains to be refined, and
only those who have been through such an experience realize the difiiculties of disposing
of it.

"In the first place it becomes a question of calculation whether it will pay better to
ship the matte at about a grade of 25 per cent, as it is produced f'•om the furnace, or to
concentrate it on the spot by a second series of roasting and smelting operations. Until
the local conditions, wages, scale on which operatioas are conducted, exact character
of ore that is treate I, etf.., are known, this question cannot be answered. The matte is en-
riched by roasting it and resmelting it in a water-jacket or other furnace, with quartzose
flux to take up the iron. It is a question to be determined by circumstances whether the
roasting should be executed in heaps, as with the ore, or whether it shou^ld be crushed and
calcined in a few hours in calcining furnaces. Heap roasting of matte takes about as
long as the ore, because it has to be re-roasted two or three times, as it does not roast
freely like the ore. But as there is only about one-sixth so much to handle as the raw
ore, the expense per ton of ore is not heavy. A matte of about 50 or 60 per cent, of nickel
is produced bj^ the so-called concentration smelting.

" This concentrated nickel matte has a high point of fusion, and easily forms crusts
and accretions.

" It is impossible to smelt it in a furnace with brick fore-hearth, as maybe advantage-
ously done with the ore, for it soon fills up the front crucible, necessitating its substitution
and leaving a " salamander' weighing a ton or two that is difiicult to break up.

"After much experimenting I have returned to the old practice of using ' steep,' or a
mixture of pulverize 1 coke and clay, for a fore-hearth, cutting in it a small crucible con-
nected with the furnace crucible by a deep groove. Out of this crucible the rich nickel
matte can be either tapped or ladled into moulds, and as this method of procedure involves
frequent though very slight repairs it will save much delay to make the fore-hearth broad
enough to permit of two such crucibles, side by side. Thus one can be repaired and dried
while the other is in use.

"The further treatment of the nickel matte, according to the old practice, is well
known and its description would be out of place in this connection.

" Being expensive and slow, efforts are being made to improve upon it, and one of the
principal nickel-smelting companies at Sudbury is erecting a plant to bessemerize this
rich sulphide of copper and nickel.

"According to the laws of chemical affinity, as modified by the high temperature em-
ployed, we know that the iron still remaining in ihe matte ought to oxidize first, forming
with silica a slig that may be poured off. Next, the nickel should oxidize and slag away,
leaving behind the pure copper. But whether such accurate results will be reached in
practice seems to me somewhat doubtful.

" In the bessemerizing process as applied to iron the entire mass of metal remains
homogeneous throughout the operation, the impitrities being gradually oxidized until it

is all converted into steel. And the total amount of these impurities is only four or five

per cent., so that the ma>,s of fluid metal operated upon is not perceptibly lessened.
" But in bessemerizing a mixture of the sulphide? of iron, copper and nickel the num-

ber of different chemical compounds having differing specific eraviiies and tending each to

form its separate stratum in the converter, is too great to even enumerate.
" As soon as sufficient sulphur is removed to correspond to the iron present, we shall

have a layer of oxide of iron (combined with silica from the converter linine) on top, while
below the sulpbides of nickel and copper will remain comparatively unaltered. Then may
come a period when we have the same silicate of iron on top, followed by a little silicate

or oxide of nickel. Avhilst some metallic nickel has formed and sunk to the bottom, and the
rest of the nickel, in its original condition of sulphide, forms a stratum below the
unaltered sulphide of copper.

" These reactions and products increase in number and complexity as the operation
advances, and remembering the great difficulties encointeivd in bessemerizing even so
simple a substance as copper matte one cannot help feeling some curiosity as to the prac-
tical success of this operation.

" Thttt nickel and copper can be rapidly reduced from the condition of a matte to that
of separated metals, the author has convinced himself. Btit business considerations pre-

vent the further ehicidation of this subject.
"The final treatment of the nickel-copper alloy, or of the already separated metals, does

not fall within the scope of this work.
" But it must be evident to every one familiar with the facts that the commercial

electrolysis of copper on the one hand and the electrolytic deposition of nickel in eur nickel-

235



55 Victoria. Sessional Papers (No. 88). A. 1892

plating establishments on the other hand point out a path to follow that is too plain to be
neglected.

'' And as our chpmists find no difficulty in precipitating with the electric current
chemically pure copper from a solution containing both copper and nickel, and then, by
slightly altering the conditions, precipitating all the nickel in absolute puritj^ from the
same solution and with the s*nie current, it would seem that our refiners might reason-
ably expect to effect the same results on a commercial scale, especially as there is practi-
cally no loss of acid in the operation.

"Nor can I see any reason why nearly all our metallic nickel should be offered to the
trade in little cubes less than an inch square. Of course this peculiar form has resulted
from the practice of the nickel refiners to reduce the oxide of nickel obtainbd by the methods
now in use to metallic nickel. Being mixed with rye meal as a reducing agent it is formed
into these little cubes, and a number of these packed in crucibles are exposed to a sufficient
heat to reduce the nickel to a metal without fusing it. This makes a small porous frag-
ment of metal suitable for solution in acids and where nickel is to be used in minute quan-
tities. But it aids materially to the expense of refining, and there is really no more reason
why nickel should be so treated than copper or iron.

" Although the fusion point of nickel is rather high, ye<^ a sufficient temperature to
make nickel pour as readily as copper is obtained without difficulty in metallurgical prac-
tice, and there is little doubt, that before long ni kel will be refined in bulk and cast into
suitable ingot.^. as is copper or lead.

"Indeed at Vivian & Companj-'s nickel works in England a small reverberatory
heated liy gas has been in use for several years for refining nickel, some 2,uOO pounds being
refined at a charge ; and the superb displaj- of solid nickel articles and ingots made by
Joseph Wharton of Philadelphia shows tliat he experiences no difficulty in melting and
casting nickel like other metals.

Another feature of Dr. Peter's book of interest to Canadians is the detailed plan of the
large reverberatories now being constructed by the Eastern Development Company at their
mines at Coxheath, C. B. These drawings cover nine full size pages, and probably form
the most complete and detailed working drawings of a modern reverbatory furnace that
have yet been published. Thej" are accompanied by exact estimates of the cost of every
detail of the furnace. The book is nicely gotten up and in every sense merits the careful
attention of everyone interested in the metallurgy of copper.

IRON.

The extensive iron belts in western Ontario have not been worked during the year
1891, but the limited prospecting carried on has confirmed the wide area over which
the deposits extend and the richness and purity of the oi-es. The Atik-okan district has
attracted the special attention of foreign capitalists, and large investments are reported to

have been made. The Weekly Herald of Port Arthur of December 15th reports as

follo^ws :

Ore Deposits Leased bv the Belgian Bank.

Ferdinand Vanbruyssels, Belgian Consul-General for Canada, left for home to-day-
accompanied by Messrs. Wiley and Russell of Port Arthur. Before leaving he succeeded
in closing contracts for the Belgian Bank of all known ore deposits on the Atik-okan iron
range, covering an area in length of twenty miles. They propose mining there, building
the Atik-okan railway, and erecting blast-furnaces, rolling mills and other iron industries
here. The Canadian Pacific will lease and operate the railway, which will be sixty miles
in length.

Belmont Iron Mine.

This property is situiited on lot 19 in the first concession of Belmont, county of
Peterboro', and comprises 100 acres. The mine is owned by Mr. T. D. Leyard of Tore ito

and others, and was leased in March last by the Belmont Bessemer Ore Co., composed of

American capitalists with capital stock of $600,000. The company has offices at 103
Bay street, Tormto, and 290 Broadway, New York. Work had been dona previous to

leasing the property in stripping the ore leads for considerable distances and sinking a
few shallow test pits. The present occupants have made several new openings, one shaft

reaching the depth of 47 feet, and have continued uncovering the vein of ore on the sur-

face for the distance of 3-50 feet. One hundred and fifteen tons of ore have been shipped'

to HoUidayburg, Pennsylvania, for treatment, showing a grade of 61 per cent. About
800 tons of similar grade ore were on the dump at the time. Recently test borings have
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been made to the depths of 100. 70, 62, 60 and 30 feet respectively on the vein matter,

which extends from 20 to 150 feet in width, and is free from impurities. The working

force at the mine is under the manasement of Mr. G. L. Woodworth, and since the new
company has held the property averages twelve men.

A railway at the cost of $5,000 per mile is being constructed from the mine to the

Central Ontario railway, a distance of nine miles. The road has been graded to the

village of Marmora, six and a half miles. The remaining part of the road will be

graded and the rails laid early in the spring. Work will then be pushed forward vigor-

ously at the mine. A commodious frame boarding-house was nearly completed, and other

buildings erected suitable for working the mine on a large scale.

Otheb Locations.

On lot 16 in the seventh concession of Marmora the Crescent, Gold Mining Com-
pany has opened an iron mine during the year. Development work comprised stripping

the vein of ore for a considerable distance, and sinking several test pits ; from one, which-

was sunk 20 feet, some excellent Bessemer ore, free from impurities, has been taken.

Tests by analysis have shown the gtade to be 62 per cent. On the adjoining lot is the

Duflfrrin iron mine, owned by the Bethlehem Co. of Pittsburgh. A large quantity of ore

is lying on the dump, but the mine has been idle for the past eight years.

Mr. H. M. Powell of Marmora owns the east half of lot 24 in the fifth concession of

Marmora, on which he has done prospecting work with encouraging results. Four or five

men were employed for six months in opening test pits and stripping the vein of arsenical

ore. About 100 tons of hematite ore have been taken out. The property is nine miles

northeast from Marmora village.

Several of the iron mines in eastern and central Ontario which have been extensively

worked in former years and were largely productive, and in many cases with large quan-

tities of ore on hand, are now lying idle.

No work has been done during the year in the mines along the line of the Kingston
& Pembroke Railway.

Causes which affect the Industry.

Speculations as to the cause of the collapse of iron mining enterprise in eastern

Ontario assign various causes for it. When investment was active about ten years ago

the duty on ore imported into the United States was 50 cents a ton. Several New York
and New .Jersey mines about this time ceased to be producers. The increase of the duty
to 75 cents was not effectual to lessen importation from Spain, Africa, England or Cuba.

The importation from these sources has grown with the increasing demands of the furnaces

along the Atlantic coast to an average of 800,000 tons a year, and the recent reciprocal

relations established between the United States aid Cuba leave untouched the duty on
iron ore from the important mines in that island. The increased duty had no eflFect to

reo|)en those mines of New York and New Jersey, whose ores were either of inferior

quality or costly by reason of the great depth of the mines. Processes for roasting ores

objectionable on account of sulphur and for crushing and sepap'iting by magnetic attrac-

tion the iron oxides from the accompanying rocky material with which the phosphorus is

confined have been greatly improved within the last five years, and are now economically

used at mines which but for them could not be successfully operated. The use of con-

centrated ore in the United States foots up some 90,000 tons yearly, the output of twenty-

five mills.

A paper by W. H. Hoffman, M.E., read before the American Institute of Mining
Engineers at its meeting in October last gives the results attained at the Croton mines.

New York, in the roasting and concentration processes. The ore, broken to pass through
a 2|inch ring, is roasted in Davis Colby kilns at a cost of b^ cents a ton for fuel gas ;

the cost of filling and discharging the kilns is 3 cents a ton ; the average temperature of

the roasting process is 1,250° Fah., which is reduced to 350^ by sprinkling water on the

ore as it leaves the kiln. A 94 h.p. steam engine operates a Sturtevant crushing mill,
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which brings the roasted ore into the crushed condition at the rate of 22 tons an hour.

By means of the magnetic separator the ore is removed from the accompanying gangue
and the metallic iron ore raised from 38 per cent, to 70.6, with .018 phosphorus and 0.22

sulphur. In twenty-four hours 580 tons treated in this plant turned out 215 tons of

concentrate at a cost inclusive of cost of mining amounting to $1.95 a ton.

The importance of this process to many Otinadian mine owners is evident in view of

the large charge on the shipping output involved in the rejection to the dump of fully

one-third of the ore raised. Ihe analyses have been shown me made by the furnace

chemist of an American company who mined in eastern Ontario some 40,000 tons of ore

for its own furnaces and then withdrew from the business with considerable loss of aban-

doned machinery. The mean contents shown by forty-two analyses are : metallic iron

ore, 48 8; phosphorus. .013; silica, 9.34; lime carbonate, 5.8; magnesia carbonate,

9.012 ; manganese oxide, .45
;

pyrites, .442. It is altogether probable that this ore could

have been materially improved Vjy treating one-third of the quantity shippeJ for concen-

tmtion and removal of sulphur and phosphorus, but at the time when the mine was sur-

rendered these processes had not reached their present economic development. Doubtless

some ot our ores are sufficiently rich to render the process referred to unnecessary.

Iron mining in the United States within the past five years has not only shown
enormously increased production, but has taken in new fields, calling for capital for

development to such a degree that the question arises, Can any immediate development

of the iron mining industry of Ontario be hoped from American enterprise?

In my former report mention was made of opinions in favor of appropriations for

diamond drill boring as a means of testing the depth and value of our iron ores. This

method is adopted by the government of Victoria, Australia, for promoting enterprise in

gold and coal mining. The report of the Secretary of Mines of that colony gives plans

of the borings and statements of cost. During the year 1890 the numbsr of bores put

down was 145, at a cost of $2.70 per foot ; the total appropriation amounted to $105,000.

The work could be done much cheaper in this country, and if directed by an expert would

aflord exceedingly valuable information as to the depths and disturbances of our magnetic

ore and oth^r ore deposits.

It has been suggested that the owners of mining properties make the cost of borings

which result in important discoveries a first lien on the land.

A recent report announces that borings show an abundance of ore in the Norrie and
Ashland iron mine in Michigan at 1,500 feet vertical depth.

PHOSPHATE OF LIME.

A number of phosphate properties have been lying idle during the year, or but limited

operations carried on. High freight, a depressed market and heavy duties have severely

checked the phosphate industry for the present.

The drop in the price of phosphate last year, which was attributed by some to the

effect on the English market of a considerable importation of Florida phosphate, resulted

in the suspension of mining operations at many points. The resources of the province in

this mineral might be profitably investigated with the diamond drill. The late Mr. Ven-

nor of the Geological Survey recommended the use of the drill along part of the south

boundary of Bedford township in Frontenac, and since his death other promising fields

have become known. The irregularity of phosphate veins or deposits and the great cost

of raising the accompanying hard rock, and in some cases the expense of moving the out-

put of the mine, have interfered with the development of this industry. Yet there is

ground for believing that carefid exploitation of certain known areas would result in

revealing large deposits of high grade phosphate which could be profitably mined with

the application ot machinery, and from which an extensive output would repay improve-

ment in the means of transportation.

The amount brought into.Kingston by the Kingston & Pembroke Railway during

1891 was 73 car loads, 1,2P0 tons; from Loughborough and Storrington, 2,550 tons; in

all 3,750 tons. Thirty-^Ve tons were shipped to the United States, and the remainder to

Montreal.
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M o N 1 R E A L Mining Go's. Mine.

A phosphate property owned by the Montreal Mining Co. is situated on lot 3
in the sixth concession of Bedford, at Bob's lake. Nine men were employed at the
time of my visit in June who were working on royalty. A. large number of pita

were open, varying from a few feet to fifty in depth, and extending over an area of

about forty acres. The work of this year had been but recently commenced, and in

consequence only a small quantity of phosphate had been taken out. This company
owns in all 600 acres of phosphate lands. Edward Nolan had charge of the work.

Properties in Bedford.

Hon. Peter McLaren and Mr. Edward Watts own the phosphate mines on
lots 27, 28 and 29 in the tenth concession of Bedford. Tais property has been
worked for the past two years with a force of a few men. Six men were employea
for about three months of the present year, and about 50J tons of p'aospliate had
been taken out and hauled to Westport wharf for shipment. Four pits had been
opened following the vein of phosphate, the deepest being 25 feet.

O p I N I c o N Mine.

Opinicon or Rock Lake mine is situated on lot 21 in the fifth concession of the town-
ship of Storrington, county of Froutenac. This property is leased jointly by the Kingston
Phosphate Co. of Montreal and Mr. James Bell of Arnprior, and is owaed by the Canada
Company. It is worked on royalcy at $2 per gross ton. Tae work is carried on day and
night with two shifts of men, a total force of 30 men being employed. Two openings
were made about the middle of the lot ; the lari:;er one extends iO feet in lengoh and
is sunk on the vein of phosphate to the depch of 150 feet. The vein increases in width
from a few feet at the surface to 100 feet at the bottom of the cutting. The deepest

workings of the mine had reached the level of the lake The hanging wall, which is lime-

stone, was well supported by rock pillars which had been left. The output from this opening
averages about four tons daily of 75 per cent, phosphate. Id is sorted, washed and then
hauled half a mile to a landing on the lake, loaded on scows each holding about 100
tons, and thence taken to Kingston. Steam power is used for drilling, hoisting the ore
and pumping the water from the mine.

The second opening has reached a depth of 35 feet ; the opening at the surtaoe is 20
by 30 feet and widens as it goes down. About IJ tons of ore of 75 per cent, phosphate
is taken out daily and treated in a similar way to that taken from the o&her works. A
whim is used for hoisting at this pit. From 6 to 8 men were employed at the working.

Mr. Neal Cochrane, a graduate of a mining school in the west of Scotland, hai the

immediate charge of the work at the mine, and Mr. Gorman of the Foxtoa mine was
general manager.

Several other openings have been made on the property with excellent showing of

phosphate, but they have not been extensively worked.
The whole of the work on this property wag conducted in an economic and satis-

factory manner.
b" o X T o n Mine.

Work has been continued on this mine since my visit in December, 1890. The
drift 60 feet below the surface has been run in 70 feet west and intersects the stopings

made from the level below. The second drift commences 100 feet from the surface and
runs in west 75 feet. The stoping was still following the vein upward and had reached
within 25 feet of the surface. The mineral is in a well defined vein, varying from 6 to 10
feet in width. About 30 hands were at work, drilling in the stope being done by hand«
A description of the plant was given in my former report.

The Concession Mine.

The pit opened at a distance of 200 feet from the Foxton has been sunk to a depth
of 50 feet, the opening at the surface being 20 by 40 feet and narrowed at the bottom to

10 by 15 feet. Three or four men were employed opening a test drift in the bottom of
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the pit in a northerly direction by the use of a steam drill driven with the power at the

Foxton mine, which is also used for hoisting the rock.

During the winter about 600 tons of good grade phosphate were hauled to Kingston,

a distance of 21 miles. About 400 tons were on hand at the mine. A more direct road

of easier grade to Kingston is being opened via Eel and Sydenham lakes, over which ore

will be hauled to the market.

The Johnson Mine.

Lomer, Rohr &, Co. have commenced work recently on the old property known as the
Johnson lot, in the sixth concession of Loughborough, with a force of 12 men and have
taken out 40 or 50 tons of high grade phosphate. These properties and the Foxton are

under the management of Mr. F. M. Gorman.

Thk Fleming Company's Mine.

The Mining Review of Ottawa, referring to the Fleming Phosphate Company's mine
in the fourth range of Portland township, (October No

, p. 195) says :

It is expected 1,000 tons of high grade ore will be taken out during the winter ; it is.

said to be one of the most remarkable phosphate deposits in Canada.

Eagle Lake Mine.

Work had been suspended on this mine during the months of November and
December owing to the dulness of the market. The work done during the year has been
in the old openings of the mine. About 250 tons of No. 1 and 500 tons of No. 2 phos-
phate had been mined. An average staff (for about six months) of 15 men were
employed. Part of the time, however, the men were employed at the saw mill. The old

stock of lumber has been marketed.
Shaft !No. 1 has now reached a depth of 175 feet ; the rock is more eruptive, but the

same grade of ore is maintained. Considerable stoping has been done in the opening and
the vein matter has increased in size.

A new shaft 50 feet in depth has been opened on the lead of phosphate, and the
mine is in good condition for working. The iron deposits in connection with this mine
have not been worked largely. About 800 tons of 65 to 70 per cent, magnetic iron ore
is ready for shipment.

St. George Lake Mine,

This mine has been worked with 12 men for three months during the year and 220
tons of high grade phosphate shipped to London, England, with the first grade ore from
the Eagle Lake mine. Work has been done chiefly in the easterly pit which has reached
the depth of 60 feet. The ore is still raised with a whim.

Silver Lake Mine.

This mine has been worked with a force of 15 men for four months during the year.

The work has been confined to surface openings, some of which have reached the depth of

from 15 to 30 feet. Two hundred and fifty tons of 80 to 85 per cent, phosphate have
been taken out. The siding of the Canadian Pacific Railway has not yet been completed.

Front ENAO Mine.

Shaft No. 1 has been sunk an additional depth of 20 feet, making a total depth of
70 feet. The vein of ore which has been followed averages from one to two feet in width
and 20 feet in length. The vein in the stope averages two feet in width. Ten tons of
85 per cent, have been taken out. Six men were employed a month and a half during
the year. Mr. T. T. Hampton of Sharbot Lake has charge of the works.

GYPSUM OR PLASTER OF PARIS.

Gypsum as defined in the glossary of the Commissioners' Report is " Sulphate of
lime, usually white and crystalline, granular. Selenite is the pure crystalline form, and
splits into plates which are very tiansparent. It is very soft and is the mineral which

240



55 Victoria. Sessional Papers (No. 88). A. 1892

constitutes the second degree of hardness, talc beins; the first " Gypsum occurs in beds

on the Grand river in southern Ontario, and on the Moose river in the northerly part of

the province, a distance of 500 miles north of Toronto. Plaster of Paris is a plaster

made of gypsum by grinding and calcining it, so called from its manufacture near P?ris

in France. In Canada this term has been adopted for gypsum in any form.

The Excelsior Mine.

The Excelsior gypsum mine which I visited recently is on lot 2 on the Grand River

road, Jones tract, three miles east of the village of Cayuga, county of Haldiaiand. The
property consists of 65 acres and has been worked for the last 15 years and large quantities

of gypsum removed. In September, 1890, it was purchased bv the Adamant Manufac-

turing Company of Syracuse, New York. This company has offices at 71 Genesee street,

East Syracuse, and 100 Esplanade street east, Toronto. The supply for use at the mill in

Syracuse is obtained chiefly from the Nova Scotia and New Brunswick gypsum beds. The
mill in Toronto is supplied from this mine.

The mine was worked from the beginning of the year until -June with a force of -t

or 6 men and 1,300 tons of gypsum were taken out, most of which had been carried over

the tramway to the mill a distance of a quarter of a mile. A drift has been run in from

the level surface in a northerly direction at an incline of a foot in ten to the distance of

175 yards. At a distance of 150 yards from the place of entrance the gypsum was

reached in a layer of 4 feet in thickness lying between shale above and limestone under-

neath. The drift has been extended to a total distance of 400 yards following the con-

tinued bed of plaster from the place where it was first reached. At the foot of the

incline in this drift a level has been run in east 125 yards and the gypsum removed to the

width of 100 yards, the open space being filled in with waste rock as the work progresses,.

an opening of about 8 feet for the tramway and convenience of work being left. In this

drift an air shaft 4 by 4 feet has been opened to secure ventilation and provide a way
for going in and out of this part of the mine. Also from the bottom of the incline

another level has been run in southwest a distance of 100 yards, from which large

quantities of gypsum had iieen taken out. In this level an air shaft was opened 4 by 4
feet; 125 yards from the bottom of the incline another short level of 10 yards has been
opened. Near the extremity of the main drift a small air hole one foot square has been
opened to the surface, which is 60 feet above the workings.

The plaster is taken out of the mine on a horse-car carrying abouc 2,500 pounds per
load and conveyed by tramway to the company's mill. The mill was idle at the time of

my visit.

Some parts of the interior of the mine require additional timbering. Mr. John A.
Nelles, who has charge of the work, informed me this would be properly done before work
was recommenced. He has had the direction of the work at the mine from the time it

was first opened.
G L E X X T Mi X E.

The gypsum quarry on lots 1, 2 and 3 in the township of Cayuga, in the county of

Haldimand, is about one mile east of the Excelsior mine and has been worked for forty

years past. The Grand River Plaster Co. purchased this property about ten years ago,

and has constantly worked it since. It has offices at Cayuga and at 67 William street.

New York. The paid up capital is 850,000. The company holds the mining right for

300 acres and the surface right for 15 acres. The working force for ten years last past
has varied from 10 to 35, averaging 15 men annually. The yearly output of gvpsum
reaches 2,000 tons.

The workings at this mine cmsitst of a drift in a northeast-irly direction run in at the
bottom of a small elevation of 20 feet, half a mile from Grand river and about 5 feet above
its ordinary level. The drift is run in 400 yards in length and follows mineral the whole
distance except for 30 yards from the entrance ; the bed averages i^ feet in thickness
and is said to extend laterally over an area of 35 acres, of which 4 or 5 acres have been
worked out. A.l a hundred yards from the mouth of the drift a level in a southerly
direction is driven in to the distance of 30 yards. At a further distance of 200 yards
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from the mouth of the drift a second level is run in for fully 100 yards and was the
principal place of work in the mine at the ^ate of my visit. Two other extensive
openings have also been made at a still farther distance from the mouth of the drift.

Two air shafts are opened which afford good ventilation to the mine.

The gypsum is mined and loaded into dump cars by contract for 70 cents
per ton. It is then hauled out at the expense of the company by a pony mule employed
for that purpose over a well laid track by means of which two or three car loads of 2,500
pounds each can be taken at a trip. The company furnishes the explosives and timber
for the mine. The mill in connection with this mine is capable of grinding 1.5 tons

of land plaster in ten hours and is run only in the daytime. It has been fitted up for

manufacturing calcined gypsum, which is used largely for hard. finish for walls. The
pure white plaster is selected for this purpose.

The rock is treated as follows : It is fiist sorted, then passed through a Kelly crusher

and falls into the disintegrator, and thence it is elevated to a hopper which feeds the
buhr-stonts for grinding. When ground it is again elevated into a bin and shoveled
into the kettle for roasting. A batch of 35 or 40 barrels is treated in about three hours,

being actively stirred with mullers during the time of roasting. After roasting it is

again screened and put into sacks or barrels for the market.

This property is in good working condition, being under the control of Mr. Robert
Glenny who owns the surface right and fiom whom the company purchased the mining
right. He has had charge of the work for the last nine years.

T H K M E 11 R I T T Mine.

Another gypsum mine known as the Merritt mine is situated on lot 3 of the Jones

tract. The mineral right embraces 106 acres. The property belongs to the Grand River

Co. and was opened 16 years ago by Mr. Glenny ; 10,000 tons of plaster at least have

been taken out of it. The company purchased it from Mr. Glenny about the time that

it acquired the Glenny mine, but it has been lying idle for the last seven years. Mr.

Glenny informed me that the quarry yet contains a very large quantity of excellant white

plaster.

The T e a s d a l e Mine.

A gypsum mine is being opened on lot 1 on the Huffman tract, and is owned by Mr,

Thomas Teasdale. Work was begun about a year ago. About 100 tons of plaster have been

taken from the mine. Two men were employed in the work. The <<ypsum lies only a

few feet above the ordinary level of the waters of the Grand river and serious ditliculty

sometimes occurs in working the mine on account of the inflow of water from the river
;

this ditBcultv is common to most of the mines situated on the banks of the Grand river.

Mount H e a l e v Mine.

One of the oldest plaster locations is situated at Mount Healey on the Grand river,

on what is known as the Cook block, and contains about 70 acres. W. Donaldson <k, Co.

own the propeity and have worked it for he last 20 year.s (except for the last two years,

duiiuff which time the property has been idle), taking ouc an average of 1,000 tons

annually. Mr. Donaldson informed me that work would be resumed during the coming

winter. An area of about 20 acres has been worked over. The layer of plaster in this

mine avera^^es three feet in thickness and is about 20 feet below the surface ; the rock

above being shale, and underneath limestone.

M A R X I N D A L e"s M I X E.

In November I visited the gypsum mine situated on lots 54 and 56 River range,

Oneida township county of Haldimand. The mining right embraces 330 acres. Mr.

Thomas Martindale is the owner of the property and has worked it continuously since

1866. The annual product until 1885 was 2,000 tons, and since it has been about 600

tons. Six men were employed until recently ; about 500 tons of plaster were on hand in
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November. The plaster is mined by contract and removed by horse tramway to the rock

house in cars capable of carrying about 2,500 pounds each. The mill, which is capable of

grinding 2,000 tons yearly, is situated on the opposite side of the river, in the village of

York : it is run only part of the time. The plaster, vphich is ground for fertilizing uses

only, is usually hauled to Deans and Cayuga stations, Canada Sjuthern rail«vay, and
Caledonia on the Hamilton and Port Dover railway, for shipment.

The gypsum extends over an area of about 200 acres, about 20 of which have been

worked ; the layer averages four feet in thickness and is from 25 to 40 feet under the

surface. The inside workings of the mine are very extensive, reaching a distance of three-

quarters of a mile from the opening on the bank of the river.

Some parts of the works I found in excellent shape, while other parts were in an

unsafe condition for the workmen and others who had occasion to enter the mine. I

required some of the older workings to be fen^'ed off to prevent persons from entering

them, as the hanging rock roof was liable to fall away at any tims. I also directed the

manager, Mr. George Millward, to construct a couple of stone pillars to support the roof

at the place of present working, and to sink a shaft from the surface at a place which I

indicated for the purpose of ventilation and to provide a way of escape in case of an
accident, whereby exit by the usual passage from the mine might be barred.

The Garland Mine.
t

This mine is on lot 13 in the sixth concession of Oneida township, county of Haldi-

mand, and comprises 29 acres : it is owned by L. H. Johnson of Caledonia. The
property has been worked for about 20 years, and not less than 20,000 tons of gypsum
have Vieen obtained from it. It has been held by the present own^r for nine years and
about 800 tor s of gypsum have been mined annually. A working force of from four to

six men has been usually employed. A drift due south was started on a plain surface

and run in on an incline of one foot in ten, and at a distance of 86 yards the plaster

was reached, averaging four and a half feet in thickness. The vein is overlaid with a

thin layer of argillaceous shale, above which is clay to the surface. Underneath the

layer of i)laster is a conglomerate of lime, gypsum and clay. The drift is continued in

the same course a further distance of 36 yards, then turns an angle to the southwest

and is continued 28 yards to its terminus. The present workings are at the end of the

drift.

The ore is removed from the mine by means of a horse tramway; the car when
loaded contains 2,500 pounds. Frem the mine it is hauled to a mill in Caledonia a

distance of three miles and there is ground as a fertilizer. I gave directions to the

foreman, Wm. Smith, to replace some of the old timbers used as supports with new, to

construct a siding or man hole along the tram-way, and to op3n at or near the end of the

drift a shaft for ventilation and egress from the mine in case of accident.

The.Paris Plaster Mine.

The Paris plaster mine has bpen purchased recently by the Alabastine Oo , of Paris,

of which Mr. B. Church of Grand Rapids, Michigan, is a principal shareholder. He is

also the general manager of the Alabastine Co. of Michigan. Mr. J. W. Wheeler, who
has the management of the company's works at Paris, accompanied me in a recent visit

to the mine, which is situated one mile and a quarter east of the town of Paris, on the

south side of the Grand river. The mining right comprises 140 acres, and has been con-

stantly worked for the last seven months by a few men who mine the gypsum and deliver it

at the mouth of the shaft by contract at §1 per ton. It is taken out of the mine on a

small hand car. The company provides the timber for the mine. A drift, starting at

the foot of the hill a few feet above the level of the waters of Grand river, has been run
in 400 feet in a southwest direction, passing most of the distance through the old work-
ings of the mine, done in former years, but radical changes are required to make it safe

and convenient for working the mine. Along the front of the bank of the river the

gypsum has been worked out for a considerable distance ; further back under the hill, at

a depth of 130 feet from the surface, where it is now being taken out, there is apparently
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a large body of mineral still. The bed is composed of gray interstratified with

layers of pure soft white gypsum, and averages 5 feet in thickness. A slate roof a few

fret only in thickness overlies the gypsum with clay and boulders above to the surface
;

and to render it secure and safe requires additional supports at the place of working. I

gave instructions for this to be done. In places in the old workings the rock roof was

left in a dangerous condition. The air was foul in the mine and at times the men were

unable to continue work on this account. Another drift should be opened about 75

yards west of the present one and driven in to the present workings. It should be made
sufficient in size and securely walled up so as to render it a convenient way for carrying

on thie work of the mine with safety and economy. The present drift should be

abandoned for working purposes, but left open to secure proper ventilation in the mine.

I was informed by the manager that it was the intention of the company to renovate

the workings. This being done the property will probably become a large producing one,

notwithstanding the removal already during thirty years of immense quantities of gypsum.

MICA.

The export of cut mica entered at the American Consulate at Kingston for the past

year was of the value of $5,723. In addition to this a considerable trade was done in

supplying the requirements of the home electrical and stove trades. White mica has

been raised in the townships of Miller and Palmerston and county of Frontenac, and

resumption of the industry is likely to happen. The importance of this mineral appears

from the increasing demand for electrical purposes, along with the diminution of the

supplies from the producing mines in the United States. The following figures are taken

from the recent annual statistical review of the New York Engineering and Mining

Journal of cut mica produced in and imported into the United States :

Year.
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F o X T o X " s Mine and "W o r k .s .

The mica cutting works of Mr. Fred. Foxton are in Sydenham, and he owns a mica
property two miles west ot' the town, on lot 7 in the eighth concession of Loughborough.
This property was not being worked at the date of my visit ; it had been extensively

worked during the former part of the year, and work will be resumed again with a force

of 6 or 8 men in about ten days. A good return of amber mica had been obtained from
this mine.

Mr. Foxton owns another mica property 16 miles north of Sydenham, in the town-

ship of Bedford, known as the Devil Lake mine, situated on the shore of a lake bearing

the same name. The property had been worked with is men for the last six months in

two shifts, day and night. They had been laid off for a couple of days at the time of my
visit, but I was informed work would be resumed in about two weeks with the same force

of workmen. This property has yielded a large quantity of colored mica.

Wakefield Mica Mine.

A note appears in the August number of the Canadian Mining Review of Ottawa, as

follows :
" Mr. T. J. Waters has some forty men working day and night on his mica

property recently purchased from Messrs. Skead ct McVeity, and this mine is doing better

than ever, producing about 30 tons rough per week. A cutting plant will shortly be put
in." Tn the October number of the same publication mica properties are reported in the

Kingston district :
" Mica in large crystals, white and of tough, strong quality, has been

obtained on lots 11, 12 and 13 of the southwest range on the colonization road in Abinger
township and on lot 7 in the fifth concession of Effingham township."

Bedforh Mills Mine.

Pine iV: Co., of Boston, Mass., have leased an old phosphate property near the new
Bedford mills on Blue lake, and were engaged in sorting over some of the old phosphate

dumps and opening some new leads. A tunnel had been run into the hill for a distance

of 1.50 feet, starting about 12 feet above high water mark on the lake; a good yield of

phosphate had been obtained. About 20 rods from the opening of the tunnel, and on
the summit of the elevation, a shaft had been sunk to the depth of 65 feet and a consider-

able quantity of amber mica had been taken out.

The Godfrey Mine.

Mr. Y. P. Day of Harrowsmith, on the Kingston and Pembroke railway, writes cf

recent date respecting the Godfrey n ica mine :
" This property is on lot 2 in the first

concession of the township of Hinchinbrook, county of Frontenac, on the line of the

Canadian Pacific railway, a quarter of a mile from the track and one mile from God-
frey station. The property is owned by Mr. C. H. Godfrey, but has been worked only six

months during the year. Eight prospect pits have been opened, averaging 14 feet in

depth. Of the output 60 tons of mica in the rough as selected at the mine have been
sold from .§120 to 8200 per ton. There is still a large quantity of valuable material on
hand. The quality is very superior light amber, very hard and flexible. As yet the

leading vein has not been discovered. In all the pits opened mica has been found in

paying quantities, and is on a second ledge supported by a heavy slide of gray spar

extending fully a quarter of a mile. It is intended to prosecute the work vigorously

next season."

The Frontenac Region.

Amber and brown mica are generally found with the phosphates of Loughborough

,

Storrington and Bedford in Frontenac. It may be here incidentally stated that a line

drawn from Sydenham village in Loughborough to Sharbot Lake in Oso would be the

axis of a mineral region in which have been found magnetic and hematite ores, galena,

baryta, phosphate of lime, mica and graphite. The same region affords excellent sand-

stone, marble and soap-stone. The bands of crystalline schists in which mica is found
are numerous, and but few have been developed. This region has been the only producer
in Ontario for several years.
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ASBKSTOS.

The Engineering and Mining Journal of New York, giving the statistics for 1891,
says (page 7) :

" Asbestos of inferior quality is found in a number of localities in the
United States, but these have never become very important. The chief source of the
fibrous asbestos suitable for weaving formerly was Italy, but since 1879 the Canadian
mines near Thetford, province of Quebec, just north of Vermont, have become the chief

source. The mineral occurs in veins with fibres perpendicular to the walls. Four grades
are made. No. 1 has fibres one inch long and upwards, and sells now for $170 or more
per ton ; No. 2 has fibres under one inch but still good for weaving; No. 3 has bits of

gangue mixed Avith the fibres ; and No. 4 is the waste material good only for grinding.

The American market is principally supplied with the Canadian asbestos."

The total production of asbestos for the Dominion of Canada for the year 1890 was.

8,000 tons, valued at SI, 039,661, equal to nearly 8130 per ton.

On lot 13 in the ninth concession of Marmora, containing 100 acres, Mr. J. C
Boyne of Marmora has opened an asbestos mine by sinking several test pits of a few feet

in depth over an area of two acres, from which a small quantity of excellent asbestos has
been obtained. It is found on a hill ranging from 50 to 70 feet in height, and has been
worked to only a limited extent. It is the intention of the owner to work the property
with a strong force in the spring. The property is two miles from Rowan station on the
Central Ontario railway, adjoining the public road.

THE METALLURGICAL INDUSTRY.

(Without some development of the metallurgical industry the future of mining enter-

prisetn this province will always fluctuate with the varying changes of opinion as to the
value of mining investments, with the changes of tariffs, with the cost of transportation

to manufacturing centres and with the competition of foreign mines. I communicated in

my last report some opinions given me by persons interested in the mining industry as to

the best means of developing the mineral resources of the province. An article on the

subject ot the metallurgic department of the Sheffield (Eng.) Technical School, in the

Canadian Mining Review for November last, may be permitted insertion here.

To Prof. Arnold's laudable ambition of establishing a metallurgic workshop-school
that should be an actual copy of the appliances and practical methods of the very best
systems of steel manufacture and iron founding is due the creation of this iastitution. for
which it is claimed that it will "enable a student to perfect himself in the actaal art of
maaufacturd and permit him, with a co.ifiience born of actaal expe'ience, to take a pro-
minent position amongst the sup'^rvising and conti'oUing staff of a steel-manufacturing
esfcablishment.*' If in the very cradle of steel-manufacture an institution of this kind is

nce^sary and meets with the approval of the highest technical authority, how mudh more
should the necessity for a still more complete equipment for instruction in metallurgj' im-
press itself on the people of this country, [who have a wider range of mineral resources
awaiting development, and the necessity before them of either educating their youth in
metallurgical knowledge of the first order or of remaining ignorant and inept as a people
in these industrial enterprises which withdraw year after year millions upon millions for
metal manufactures within the scope of native resource^, and more lamentable loss still

—

withdraw j^early a considerable portion of the industrious youth of the laridj

Passing from the description of the engineering shops, physical laboratory and wood-
working departments, the following is an outline of the equipment of the metallurgic de-
partment, given with plans in an extra edition of the London Ironmonger of the 10th ult.;

The open-hearth steel furnace—of 25cwt. capacity-—with a complete gaseous fuel plant
and hydraulic machinery ; a oO-ton testing machine ; a crucible steel house, with two
melting holes, pot house and pot-making tools ; a flame and ore-annealing furnace for

malleable iron castings ; an iron foundry equipped with belted cupola, drying stove and
green sand castings. The laboratory isequipped with the most modern apparatus for rapid
and accurate chemical examination of iron nnd steel, fuel and refractorj'^ materials. Aper-
tures are provided at various parts of the furnace for testing temperature, for aspiring
gases for analysis and for the spectroscopic examination of combustion and oxidation.
By means of glycerine vacuum gauges the pressure and velocity of the gases in any part
of the furnace can be ascertained. It is therefore possible to obtain a complete diagnosis
of the furnace—both thermic, physical and chemical—at any stage of its operation. The
hj'draulic plant in connection with the furnace consists of a compressor, accumulator,
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ladle crane, centre crane and ingot breaker. The iron foundry has a cupola for meltino;
half a ton of metal. The gaseous fuel generating plant is fitted for demonstrating the
various different characters of useful combustible gases from solid and liquid hydro-
carbons.

A.mongst the donors to this institution are the dukas of Norfolk and Devonshire, Sir
T. Mappin, the town trustees and Thomas .Jessop, for a total of £8.000. Some ancient guilds
and trading companies have assumed a yearly liability of £1,750 for five years, and Sir T.
Mappin has given £1,000 towards a prize fund. The endowment fund is not fully quoted,
hut it is altogether likely that the above statement comprises the principal part of the
equuanent and sustentation fund.

(An institution sufficiently comprehensive to take in the whole field of metallurgic opera-
tionsTdesigned "to be an actual copy of the appliances and practical modus operandi of the best
systems of iron and steel mani;facture.'" with the addition of the Bessemer process, and
also with a plant for the reduction of gold, silver, copper, nickel and lead ores, and for re-

fining these metals, " such as to enable a student to perfect himself in the art of manufac-
ture and to permit him with a confidence born of actual experience to take a prominent
position amongst the supervising and controlling staff of a steel manufacturing or indeed
any metallurgical establishment," was submitted in outlin« to the consideration of the On-
tario Grovernment last year in Inspector Slaght's report. Time will conclusively show that
no other system for placing the foundation of mining as well as metallurgical enterprise on a
sure basis Can compare with this. But time is in this country the element which costs, al-
though there is an oriental wealth of it everywhere. So many others get ahead. Even
Russia in the midst of her hunger-stricken peasants, is devising well-laid plans for great
iron manufactures which command the attention of western Europe, and will no doubt
draw to her large sums for investment. Illustrations just like this will continue as the
years go by until our forests become huckleberrj- jungles and our mines the property of
foreign enterprise, reaping wealth in fields of industrial activity which we seem tmwilling
to learn how to occupy. -r4-ll this will come to pass vmless our Governments, Federal and
Provincial, will wake up^

T It A N S .\1 I .S b I II -\ I) F 1' u W E i: .

'^he_extensive application of electricity for the transmission of power from waterfalls

to mining sites for running mining machinery may call for legislation to enable parties to

run their wires over the property of neighboring owners. The erection of systems of wire
rope transmission for carrying ores from mines to railways and navigable streams may
also require to be facilitated by extending to them the operation of the Act which enables
mining concerns to construct tramways and expropriate property therefo^

A. SLAGHT, Inspector.

247





55 Victoria. Sessional Papers (No. 88). A. 1892

INDEX.

PAGE.
Abigail, Francis, evidence of 23

Act to prevent waste of natural gas 163
Actinolite 178
Adamant Manufacturing Cos', mine Ill
Adamant wall plaster works 112, 241
Adamson. Lawrence William, evidence of.. 17
Aikman, David, his patent process of pre-

paring peat fuel 199
Alabastine Company of Paris 113, 243
Aluminium 173
Ancaster, mineral waters at . 62
A nticlinal theory of origin of petroleum and

natural eras 146, 148, 149
Apatite (See phosphate of lime).

Argillaceous sandstones of Cambrian age. . . 86
Argillites 72
Armstrong and Dent's quarry 99
Arsenic 174
Artesian waters, mineralized 60
Artesian wells 49

Conditions of water supply from 51
Quality of waters from 51
Natural springs 55

Asbestcs 178,246
Ashburner, Charles A., on supply of petro-

leum and natural gas 143
On occurence of petroleum and gas .... 144, 145
Report of on the Niagara peninsula. . .

.

160
Asylum well at New Toronto 138
Augusta silver mine 228

Badger silver mine 226

Barnes, Alfred, evidence of.. 27

Barrie, water supply of 58

Barytes 177
Beamsville pressed bnck works 102
Beaver silver mine 226

i

Bedford Mills mica mine 245

Bedford, phosphate properties in 239
Bell, Sir Isaac T.owthian, evidence of 18

Belmont gold mine 224
Berlin peat bog 190

Bertie, natural gas in 133
Bertie Natural Gas Co 135
Black Bay Mine and Quarry Co 100
Blenheim, deep boring for gas at 126
Blezard copper and nickel mine 231
Borings for water and gas in Kent and Elgin 127
Borings, records of. 118, 119, 120, 123, 124, 127, 129,

131, 132, 133, 135, 136, 137, 138
Value of records of . . . 163

Borron, E. B., on peav deposits of Moose
river. basin 191

Bradford, artesian water at 59
Braithwaite on peat mosses ... 182
Bramston, .John, evidence of .

.

43
Brick common and pressed 6, 101
British Commission on mining royalties ... 15
Broomhead, B. P., evidence of 25
Brown. T. F., evidence of 37
Bro%vn's quarry 96
Building and ornamental stones 6, 93, 177
Bureau's work, scheme of 3, 4

Caledonia gypsum mine 113, 243
Cambrian system in Sudbury district 85
Canadian ""i^acific Railway Co., tests of peat

fuel by 199
Carll, John F.,on anticlinal theory of origin

of petroleum and natural gas 146
On the theory of hydrostatic pressure.

.

150
\

On the economic value of natural gas .

.

158
]

Carnegie, Andrew, on the economic value of
natural gas 159

Carroll Bros. ' limekilns and gas wells 134
Carroll and Vick's quarries Qg
Cayuga, natural gas at 137
Cement, Portland and natural rock 6, 106
^'"'' " 93

57
61

232
116
177
72

195
227

Chalcedony
Chatham, water supply of

Mineral waters at ...

Chicago nickel mine
Cincinnati arch
Clays
Clay-slates in Huronian system ....
Clayton's system of preparing peat
Climax silver mine
Clinton limestone, gas found in, 118, 130, 131, 135,

„ . ,
137, 138

Cobalt 90
Collingwood, artesian water at 59
Columbia School of Mines 212
Concession phosphate mine 2.39
Copper 9Q

Percentage of in Sudbury ores 90
Vermilion mine 90
Ore veins of on Montreal river 91
Production of Bruce mines 91
Extent of copper-bearing rocks 175, 2.34
With nickel in Sudbury district '

229
Copper Cliflf mine . 230
Cornwall, mining in 31, 32, 33, 34
Creighton, gold in 225
Crescent gold mine . 223
Crown Point silver mine 229
Crystalline limestone §3
Crystalline schists go

Danchelle's peat-fuel machine
De Brughat, method of in treating peat
Dereham, artesian wells in
Diabase dykes
Dickson, A. A., his patent process for treat-

ing peat
Dolcoath mine
Dolomite in Huronian rocks
Don Valley pressed brick works
Drain tile

Dunnville, mineral waters at;

Dunn ville quarry
Dunnville Natural Gas Co

Eagle Lake phosphate mine
East Silver Mountain mine
Ebb and flow of artesian waters
Economic minerals of Sudbury district.
Elgin

,
peat in

196
194
62
76

200
34, 173

82
104

6
62
101
137

240
228
59
87
191

17 (M.)



65 Victoria. Sessional Papers (No. 88). A. 1892

Ellis, John Devonshire, evidence of . . . . ...

Ellis, Prof. W. H., report of on fuel values

of peat and coal

English Portland Cement Cos.' works
Essex, water supply of

Evans copper and nickel mine
Excelsior gypsum mine. (See Adamant

Co. 'b mine).

Fairbank, gold locations in

Fmd'ay (Ohio), gas field of

Uses of natural gas at

Fleming Co. 's phosphate mine .

.

Fludyer, Charle.s, evidence of

Foxton mica mine and v^forks

Foxton phosphate mine .

Freiberg, School of Mines at . . . .

Frontenac, minerals in region of

Frontenac phosphate mine
Fuel, its supply and cost

Composition of fossil

Nature of

Definition of

Galbraith, gold in

Galena .•••.• •

Garland Gypsum mine (See Caledonia mine).
Gas, peat as material for producti(m of ....

Gas springs in lake Erie
Geikie, Sir Archibald, on the origin of min-

eral veins
Geologic time, some ideas of

Geology of Laarentian and Huronian sys-

tems north of lake Huron
GersdorfBte in the Sudbury district

Gibson, Alexander L., on preparation of

peat for fuel

Gibson's quarries

Gill, William, evidence of

Glass breccia in Cambrian system
Glass-making, stone for

Glenny gypsum mine [See Grand River
Plaster Co. 's mine).

Goderich, water supply of

Godfrey mica mine
Gold 6,

Sultana mine . .

.

Crescent mine
Belmont mine
Locations in Fairbank and Creighton .

.

Gopher silver mine
Grand River Plaster Co.'s mine
Grand Trunk Railway, tests of peat fuel on,

Granite
Graphite
Greenstone
Greywacke
Grimsby quarries

Gypsum .•

Occurrence of in Ontario 110,

Excelsior mine
Glenny mine
Merritt mine
Teasdale mine.
Mount Healey mine
Martindale's mine
Garland mine
Paris plaster mine

Harwich, artesian borings in

Harwich, borings for gas in

Hedley, William H. , evidence of

Hewlett, Alfred, evidence of

Hodges' system of peat manufacture

Holland Landing, artesian water at..

Holland river peat bog

Hoover & Jackson's quarry

PAGE.
22

201
109
.56

230

225
120
122
240
33
245
239
212
245
240
]80
184
185
185

92
91, 175

209
126

172
167

63
233

187
97
30
85
94

56
245

92, 175
223
223
224
225
228

111, 241
198, 203

93
178
75
73

97
6

178, 240
241
241
242
242
242
242
243
243

59
125
17
29
198
59

190
99

Houghton, Scho'.l of Mines at

Howard, borings for ga." in

Huber, Allen, tests by with peat fuel

Hudson river formation
Humberstone gas wells 130.

Hunt, Alfred E., on the economic value of

natural gas
Hunt, Dr. Sterry, on origin of petroleum

and natural gas
On origin of mineral veins

Huronian belt, the great . .
."

Quartzites of

Clay-slates and argillites of

Rooting slates in

Greywacke in

Slate conglomerate in

Imperfect gneisses in

Greenstones in

Diabase dykes in

Characteristics of dykes
Crystalline schists in

Serpentine, steatite and dolomite in. . .

.

Intrusive granites in

General nature of rocks in

A copper-bearing system
Huronian system, characteristics of

Hydrostatic pressure, theory of in relation

to petroleum and gas

PAGE.
212
125
190
87

134, 136

158

143
172
70
71
72
73
73
74
74
75
76
77
80
81
84
84
234
65

150

Inspector of Mines, report of 223
Ireland, peat industry in 189

Amount of peat fuel in 18&
Commission in to investigate systems of

preparing peat '. 194
Iron 6, 87, 175, 236

Atik-okan range 236
Belmont mine 236
Causes which affect the industry ..... 237

Jasper and dolomitic limestone quarry
Johnson phosphate mine

Kane, Sir Robert, on manufacture of peat.

Kellett, William, evidence of

Kendall, .John Dixon, evidence of

Kent, drift gas in .

.

Peat in

Kincardine, water supply of

Kingsville, mineral waters at

Natural gas at

Lamb, Robert Ormston, evidence of

Laurentian rocks, composition of

Laurentian system
Divisions of . .

Upper on French river and Georgian
bay

Northwest of Huronian belt

Broken character of

Other Laurentian belts

Leamington, water supply of

Lease of mining lands in 1891
Leasing system of mineral lands in Ontario.

In Minnesota
In New South Wales

Leavitt, T H., process of in treating peat.

.

Lesley, J. P.. on origin of petroleum and
natural gas

On occurrence of

On the anticlinal theory.

On the theory of hydrostatic pressure.

.

On the economic value of natural gas .

.

Levack, copper and nickel in

Lignite
Lily of the Valley silver mine
Lime

Production of with natural gas fuel . 119,

100
240

192
29
27
123
191
58
60

117

]6

65, 169
63
64

6&
68
69
69
57
8
7
13
24

197

141
144
150
150
157
233

178, 184
229

6

131, 134

250



55 Victoria. Sessional Papers (No. 88). A. 1892

PAGE.

Limehouse cement works 108

Limestones 93, 94

Lindsay, artesian wells at 59

Lines of crushing in Archaean rocks 78

London, water supply of 55

Rtineral waters at 60

Lome, copper and nickel in 233

Lower Silurian system 86

Lynch, S. J., evidence of
,

36

McGee, W. J., on origin of petroleum and
natural gas 143

McGill University 216

McLaren's quarry 99

Manitoulin island, geological formations of. 86

Natural gas found in 140

Marl usee in manufacture of Portland
cement 109

Marshfield, artesian wells at 59, 120
Martindale's gypsum mines and works . . . 112, 242

Massachusetts Institute of Technology . .

.

212

Medina sandstone, gas found in, 129, 130, 131, 132,

135, 137, 138.

Medina sandstone quarries 97, 98, 99
Mendeleef on origin of petroleum and

natural gas
Merritt gypsum mine '

Metamorphism
Mica

United States production and import of

Sydenham Co. 's works
Foxton's mine and works
Wakefield mine
Bedford Mills mine
Godfrey mine

Microscopic characteristics of Huronian
dykes . /

Midland, water supply of

Milton Pressed Brick Go's works
Milton, water supply of

Minerals of Ontario
Formations in which they chiefly occur
Mineral substances of the earth
Slow progress of exploration
Metals and their ores
Structural and decorative materials. . .

.

Mineral pigments
Mineral fertilizers

Salt and mineral waters
Refractory minerals
Materials of light and heat

Mineral statistics of 1891
Mineral statistics, value of

Mineral waters
Mining lands, tenure of

Sale and lease of in 1891
Mining laws of Ontario

Of Nova Scotia
Of the United States :•-.••
Of Minnesota, Wisconsin and Michigan
Of New York and South Carolina
Of Great Britain and Ireland 15, 36, 46
Of Spain 26, 30
Of New South Wales 23. 30
Of other British colonies . 4 <

Montreal Mining Co.'s phosphate mine 239
Moose ri ver basin, gypstim in 110, 178

Lignite in 178,181

PAGE.
Natural gas ns, 17&

Occurrence of in Essex..
In Ohio
In drift of Kent county
In the Niagara peninsula
Near Toronto
On Manitoulin island .

.

Theories of origin of . .

.

Rates for to consumers .

.

Economic value of

Act to prevent waste of
New Toronto, natural gas at
New Zealand, practical methods of mining

instruction in

Newberry, Prof., un origin of petroleum
and natural gas

Newmarket, water supply of
Niagara Falls, borings for gas at
Niagara Falls Gas, Fuel and Light Co
Niagara limestone, gas found in
Niagara limestone quarries 95, 96, 97, 99, 101
Nicholson, Marshall, evidence of '

' 22
Nickel .".88^ 176, 229
Nickel and copper

(j 229

141
242
63

6,178
244
244
245
245
245

1

245

77
58
102
55
165
169
170
170
171
177
177
177
178
178
178
0,6

5
178

7

7

7
10
11
12
14

115
120
123
128
138
140
140

.120,130,131,134,135
157
163
138

213

142
.58

136
135
132

Copper Cliff mine
Evans mine
Stobie mine
Murray mine
Blezard mine
Worthington mine
Chicago mine
Locations of in Denison
In Lome
In Levack
Smelting of ores of

North American Chemical Co.
works

s cement

230
230
230
231
231
231
232
232
2?3
233
234

109

Peat in

Morgan, W. P . evidence of

Morris, C. S., letter from .'

.

.

Mountain quarry ,

Mount Healey gypsum mine
Murillo silver mine
Murray, Alexander, sketch of life of

Murray copper and nickel mine
Myer's quarry

191
44
48
96

242
226
218
231
99

Ochres
Ontario Terracotta and Pressed Brick Co.'s

works
] _

Opinicon phosphate mine
Ore bodies, their relation to surrounding

rocks
Orford, borings for gas in
Orillia, artesian water at
Orton, Prof. Edward, on origin of petroleum

and natural gas
On occurrence of

On the anticlinal theory \[]
On the theory of hydrostatic pressure! . 151, 1.52
On the presence of salt water in oil and

gas rocks
Demonstration of the artesian theory .

'.

On the utilization and economic value of
natural gas

Owen Sound Co. 's quarry
"

Owen Sound, water supply of

Palisades silver mine
Parkhill, mineral waters at

'

'

Paris plaster mine. (See Alabastine' Co. oif

Paris).

Parnell, Charles Stewart, evidence of
Parry Sound, peat in

Peat
Its origin and nature

[

Constituents of
' ''

Fuel value of
Extent of in Europe
In Great Britain
In America
In Ontario
Methods of preparing for fuel
Essential operations in manufacture of.
European methods of preparing
Processes tried in the United States ..."

177

103
239

172
123

142
145
148

152
154

159
99

229
61

178,

36
191
180
182
183
186
189
189
190
190
191
192
193
197

251



65 Victoria. Sessional Papers (Mo. 88). A. 1892

Pe&t.—Continued. Pagk.

Canadian methods 198

Fuel tests of 198, 199, 202

Mode of burning 206

Use of for regenerative gas furnaces 208

Use of foi moss litter 210

Peat charcoal, production of 206

Value of for iron furnaces 207

Use of for melting, puddling and refining

iron ^07
207
210
101
191

Tests in England
As a disinfectant • • •

Pelee island quarries

Perth, peat in

Peters, Dr E. D., jr., on treating of copper-

nickel ores 234

Petroleum, production of 6

Occurrence of in Medina sandstone. . . . 133, 178

Phillips, Arthur, on origin of mineral veins. 172

On the nature of fuel 185

Phosphate of lime 5, 6, 94, 177

Montreal Mining Co.'s mine 239

Opinicon mine 239

Foxton mine 239

Concession mine 239

Johnson mine 240

Fleming Co. 's mine 240

Eagle Lake mine 240

St. George Lake mine 240

Silver Ijake mine 240

Frontenac mine 240

Platinum at Vermilion mine 92

Port Colborne, mineral water at 59

Gas wells at 128

Natural Gas Co. of 131

Porcer, Alfred de Bock, evidence of 15

Portland cement, Uriah Cummings on man
ufacture of 106

Quantity of used in Toronto 107

Manufacture of at Napanee Mills 109

in the County of Grey 109

Pottery • ••.• • 6

Pressed brick, manufacture of in Ontario .

.

101

In Ohio 101

Pressure on gas, theories of cause of 150, 151

Preston, mineral waters at 61

Prestwich, Prof., his theory of origin of min-

eral veins 171

Price's quarry 99

Primary rocks of Ontario 168

Provincial Natural Gas and Fuel Co 132

Supplying gas to Buffalo 134

Quartzites in Huronian formation 71

Queen's University 215

Queenston cement works 108

Queenston quarries 95

Rathbun & Co. 's cement works 109

Raymond, R. W., evidence of 38

Reduction works at Rat Portage 223

Rent of mining land . . 7, 16, 26

Rich, William, evidence of 32

Richards, Prof., on aluminium 173

Ridgeway, natural gas in 135

Rock pressure 151

Roland, Walpole, on silver ores of the lower

Animikie series .

.

225

Roofing slate 93

Ross, O. C. D., on origin of petroleum and
natural gas 144

Royalty on ores and minerals 8

In Nova Scotia 10

In the United States ;•.••• ^^

In Minnesota, Wisconsin and Michigan 12

In New York and South Carlonia 14

In Great Britain 15-44

In European countries 18, 19, 25, 30

In British colonies 23, 43, 44

PAOB.
Sale of mining lands in 1891 7
Salt 6, 178
Salt water in oil .and- gas rocks 152
Sand quarries in Humberstone 134
School of Practical Science 214
Schools of Mines 212, 214, 215, 216
Scotland, method of preparing peat in 187

Price of peat fuel in 188
Serpentine 81
Sewer tile 6
Shaler, Prof. N. S., on destruction of Laur-

entian elevations 169
On peat as fuel 192

Sharp, Andrew, evidence of 37
Sheffield Technical School 246
Siemens' regenerative gas furnaces, peat as

fuel tor 209
Silver 176, 225

Murillo mine 226
Beaver mine 226
Badger mine 226
Climax mine 227
West Silver Mountain mine 227
Gopher mine 228
Augusta mine 228
Silver Bluff mine . 228
East Silver Mountain mine 228
Crown Coint mine 229
Silver Centre mine 229
Palisades mine 229
Lily of the Valley mine 229

Silver Bluff mine 228
Silver Centre a;ine 229
Silver Lake phosphate mine 240
Simpson, John Bell, evidence of 36
Slate conglomerate in Huronian system ... 74

Sliding scale of royalties, 16, 17, 22, 26, 27, 28, 29, 46
Spain, mining laws of 21, 26
Sperrylite 92
St. George Lake phosphate mine 240
St. Thomas, mineral waters at 60
Steatite 81,178
Stephen, Septimus Alfred, evidence of 30
Stobie copper and nickel mine 230
Stratification, run of in Archsean rocks 67
Structural materials 95

Building stone 5, 95
Pressed brick and terra-cotta 5, 101

Natural and Portland cements 5, 106
Gypsum 5, 1 10

Surface geology of Ontario 52

Sultana gold mine 223
Sydenham Co's mica mine and works 244

Syndicate natural gas well at New Toronto 139

Talc (see Steatite).

Teaodale's gypsum mine
Technical instruction in the mining arts

Freiberg School ....

Schools in the United States
Practical methods in New Zealand ....

Schools in Canada
Sheffield Technical School

Tests of peat ifuei.'
." .'

.198, 199,' 200, 201, 202J
Thomas, Josiah, evidence of

Thorold cement works
Thurston, Prof. Robert H., on fuel value of

peat
Tile, drain and sewer ...

Till

Tilsonburg, mineral waters at

Toronto Pressed Brick and Terra-cotta Co. 's

work s

Transmission of power, regulation of

Trenton group
A source of natural gas

Ill, 242
212
212
212
213
214
246

6, 101

203, 204
34
108

186
6

105
61

103
247
86
116

252



55 Victoria. Sessional Papers (No. 88). A. 1892

m ,
PAGE.

Trenton limestone, gas found in 116, 139, 140
Turner, William Barrow, evidence of 29

L'tica shales 86

Wainfleet, natural gas in 131
Wakefield mica mine 245
Walker, T. G., his machine for treating peat 198
Walpole, mineral waters in 62

PAGE'
Welland, borings for gas at 136
West Silver Mountain mine ... 227
White, Prof. I. C, on anticlinal theory of

origin of petroleum and gas 149
White's quarry 101
Williams, Richard H., evidence of 31
Worthington copper and nickel mine 231

Zincblende 91, 177"

18 (M.) 253





/

65 Victoria. Sessional Paperj (No. 89). A. 1892

EEPORT

OF THE

COMMISSIONERS
APPOINTED TO ENQUIRE INTO THE CLAIMS

MADE BY THE

TOWNSHIP OF PROTON
TO CERTAIN SUMS OF MONEY PAYABLE AS ALLEGED TO THAT MUNICIPALITY

UNDER THK ACT 16 VICT. CAP. 159, SEC. 14.

PRINTED BY ORDER OF THE LEGISLATIVE ASSEMBLY.

TORONTO:
PRINTED BY WARWICK & SONS, 68 AND 70 FRONT STREET WEST,

1892.





55 Victoria. Sessional Papers (No. 89). A. 1S92

REPORT.
To the Honourable,

Sir Alexander Campbell. K.C.M.G.,

Lieutenant-Governor of the Province of Ontario.

May it please your Honour :

The undersigned, appointed and authorized by Commission under the Great Seal of

the Province, dated 19th August, 1891, to enquire into the claims made by the

Township of Proton, in the County of Grey, to certain sums of money payable as alleged,

to that municipality for public improvements therein, under the fourteenth section of the

Act passed in the sixteenth year of the reign of Her present Majesty, and chaptered

159, or otherwise, in right of the sales of Grammar School Lands in said township
;

to take evidence if there were any in support of such claim and to report the same, and
to inquire into and report on the facts and evidence whether the said Township of Proton
is entitled, under said statute and the Orders-inCouncil of the late Province of Canada,
to be paid any and what sum towards public improvements, beg leave respectfully to

report :

—

2. In the reign of His late Majesty, King George III., a large quantity of land in

Upper Canada was set apart to form a fund for the establishment and maintenance of

Grammar Schools in Upper Canada.

3. The Act of 1839, 2 Vict., cap. 10, provided ;
—

Sec. 3.—"That the moneys now remaining in the Keceiver General's hands unex-
•' pended, arising from the sale of school lands, or which may come into his hands appli-
" cable to the purposes of this Act, shall be invested in the debentures of this Province at
" six per cent, interest, and the proceeds placed under the control of the Council of King's
*' College, for the purposes of this Act.

Sec. 4—" That it shall and may be lawful for the Lieutenant-Governor, by and with
" the advice of the Executive Council, to set apart two hundred and fifty thousand acres
" of the waste lands of the Crown in this Province, to be sold in like manner as other
" Crown lands, at a price not less than ten shillings per acre, and the proceeds thereof to
" be paid into the hands of the Receiver-General from time to time, to be appropriated in

"such manner, and for the Grammar Schools as hereinbefore provided."

4. The Act of 1841, 4 and 5 Vict., cap. 19, provided that

Sec. 2.—"The moneys arising from the sales of the school lands now remaining in
'• the Receiver- General's hands unexpended, or which may come into his hands applicable
" to the purposes of this Act, shall be invested in the debentures of that part of this Pro-
" vince, heretofore Upper Canada, at six per cent, interest, and the annual interest or
" rents thereof, placed under the control of the Governor or person administering the
" Government of the Province for the time being, to be distributed by and with the advice
" and consent of the Executive Council of the said Province, among such districts within
" that part of the Province formerly called Upper Canada, as may more immediately
" require assistance owing to the state of the school house or other circumstance."

Sec. 3.—" And be it enacted that within three months after the passing of this Act,
" the Council of King's College, or their Bursar or Treasurer, shall transfer and pay over
" to the Receiver-General as aforesaid, all debentures unredeemed and sums of money
" arising from unexpended arrears of interest which may have accrued thereon, and be at
" present held by the authority of the Act hereby repealed, by the said Council or Trea-
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" surer, on account of the proceeds of the sale of school lands as aforesaid, to be by the said

" Receiver-General invested in debentures, and the interest and rents thereof appropriated

" and distributed as hereinbefore mentioned.

5. In 1853, the year (and at the same session) in which the Act establishing the

Upper Canada Improvement Fund was passed, "An Act to amend the Law relating to

Grammar Schools in Upper Canada" was also passed.

The first section of this Act, (16 Vict., cap. 186), provides.

" That all moneys arising from the sale of lands set apart or which may be hereafter

" set apart for the encouragement of Grammar Schools in Upper Canada, and which

"shall not have been specially granted or vested in or for the benefit of anv particular

" College, Grammar School, or othei- seminary or place of education, or otherwise depart-

" ed with by the Crown, and all annual grants which have been or may hereafter, be
«' made by Parliament, or which may be, or become otherwise available from any other

" sources for that purpose, shall form a Fund to be called the Upper Canada Grammar
" School Fund, and shall be invested in Government or other securities by the direction

" of the Governor in-Council.

6. In 1849, an Act (12 Vict, cap. 200) was passed, to create a Common School

Fund. One of the means provided by that Act for the creation of the Fund was, the

getting apart of one million acres of land in what was known as the Huron Tract. This

Act as re-enacted by the Revised Statutes of 18o9, cap. 26, provided that those lands

should be :

—

gee, 1.
—"Disposed of by the Commissioner on such terms and conditions as may by

*' the Governor in Council be approved, and the money arising from the sale or disposal

*' of any portion of the said lands shall remain or be invested and applied towards creat-

" inw a capital sum sufficient, at the rate of six per centum, to produce a clear sum of

" four hundred thousand dollars per annum, and such capital and the income therefrom

" shall form the Common School fund."

And section 2 also re-enacted, provided.

"And the said Fund and the income thereof shall not be alienated for any purpose

"whatever, but shall remain a perpetual Fund for the support of Common Schools, and

" the establishment of township and parish libraries.'

7. In a memorandum dated 3rd July 1852, Mr. Rolph, then Commissioner of Crown

"Lands, recommended " that in order to facilitate the settlement of the Counties of

" Bruce and Grey the School Lands be reduced from 12/6 to 10s Currency per acre, pay-

*' able by annual instalments in ten years, with interest, and that all future sales in the

*' said Counties shall be on the following terms, viz :—that there shall be actual and im-

" mediate and continuous settlement during five years: that there shall be cleared

"annually within the first five years five acres upon each and every lot of one hundred

"acres, (or fifty acres free grant as the case may be) with a dwelling' house built, eigh-

' ' teen feet by twenty-six, upon each lot : that the occupant shall neither sell or rent, nor

" permit any person whatever to sell or cut any of the growing wood upon said parcel of

"land excepting for the clearance of the land, for his fuel and for the buildings and fence

"he may erect upon the same, until the said lot is paid for and patented : that until paid

" for and patented all wood cut for other objects on the said parcel of land shall be deem-

" ed to have been cut by the occupant, and may be taken and carried away by any per-

" son duly authorized by the Government to that effect, without any formality whatever :

" that when the land has been paid for and patented, the timber, though owned by the

"patentee, shall be held liable without any claim for remuneration by the purchaser or

" those claiming through him, to any dues the Legislature may please hereafter to impose

"on timber generally."

" That application be made to the Legislature to allow 2s-6d per acre of the pur-

" chase money to be expended on the local roads and harbours, and that no deed issue

" until the terms of settlement and payment are fullfilled."
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8. On 7th Ju]y 1852, the following Order-in-Council was passed :

—

"Upon the memorandum submitted by the Commissioner of Crown Lands relative to

*' the School Lands in the Counties of Grey and Bruce, the Committee of Council recora

"mend that the reduction in price, from 12s-6d to 10s an acre as suggested be approv-
" ed, and that the regulations laid down in the said report be adopted, and further, that

"a measure be submitted to Parliament to authorize the expenditure of a sum equal to

" 2fe-6d an acre of the purchase money, on the improvement of the roads and harbours
*' within the said Counties : and the Committee further recommend that not more than
*' 200 acres be sold to any one individual, except upon the special recommendation of the
" Commissioner of Crown Lands, approved by His Excellency in Council.

9.—" An Act to amend the law for the sale and settlement of the Public Lands,
"

*' ( 16 Vict., cap. 159) was passed in the following Session. The 14th Section of this
'' Act is as follows :

—

" XIV.—It shall be lawful for the Governor in Council to reserve out of the proceeds
*' of the School Lands in any county, a sum not exceeding one fourth of such proceeds, as

" a fund for public improvements within the county, to be expended under the direction
" of the Governor-in-Council, and also to reserve out of the proceeds of unappropriated
*' Grown Lands in any county, a sum not exceeding one-fifth, as a fund for public improve-
*' raents within the county, to be also expended umder the direction of the Governor-ia-
" Council. Provided always, that the particulars of all such sums and the expenditure
*' thereof shall be laid before Parliament within the first ten days of each Session : provid-
*' ed always, that not exceeding six per cent on the amount collected, including surveys,

*' shall be charged for the sale and management of Lmds forming the Common School
' Fund, arising out of the One Million of Acres of Land set apart in the Huron Tract;."'

10. — -No Order-in-Council directing that the reservation authorized by this Act should
be made, or determining what portion of the proceeds of School Lands or of Crown Lands
should be reserved, was passed.

11.—In a Report dated 30th June, 1854, Mr. Morin, then Commissioner of Crown
Land.s, recommended that a large quantity of School Lands and of Crown Lands in the

Townships of Grey, Howick, aid Turnberry, in the County of Huron, be opened for sale,

and that the School Lands in the Counties of Bruce, Perth, and Grey should be advertis-

ed for sale at the same time : and he suggested " in the absence of any general regulations
*' being yet adopted, under the 2nd and 25th -Sections of the Land Act, that the School
*' Lands at least in that County (Huron), be open for sale, subject to actual settlement at
*' ten shillings per acre, in conformity with the regulations adopted by the Minute in

"Council of the 7th July, 1852, but that tha extent of improvements be limited to two
" acres annually (for five years), on each 100 acres, with a house (instead of 18x26 feet)
'•• 16x18 feet."'

" The Committee recommended that the said Report be approved and adopted, the
" upset price per acre for School Lands to be ten shillings, and seven shillings and sixpence
" per acre for the Crown Lands."

12. But it appears that from the time of the passing of the Act, 16 Vict. c. 159,
the maximum proportion of the proceeds of Crown lands and of Common School
lands authorized by the Act, and one-ftfth of the proceeds of Grammar School lands
were actually reserved. An Order-inCouncil of 27th February, 1855, based upon a re-

commendation of the Secretary of Agriculture, directed that £35,589 be taken from the
Common School Lands Improvement Fund, and from the Crown Lands Improvement
Fund, to pay the cost of certain roads and a bridge, in excess of the Parliamentary Grants
of £30,000, made for " Opening up the Waste Lands in Upper Canada." Another
Order-in-Council, dated 27th March, 1855, authorized the appropriation of £1,000 of the
Crown Land Fund for the opening af another road.
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13. A memorandum of the Minister of Agriculture, dated 7th December, 1855^
said :

—

" The Minister of Agriculture also brings under Your Excellency's notice that nume-
" rous applications have been made for aid from the Improvement Fund created by the
" 14:th Section of the Land Act, 16 Yict. cap. 159, which authorizes one-fourth of the
•'proceeds of the sale of School Lands, and one-fifth of those of Crown Lands, to be ex-
" pended in the several counties in which the sales are effected.

*' That none of this fund has yet been set apart from the sales hitherto made, although
"an Order-in-Council has passed for the expenditure of £25,000 thereout.

" That it appears requisite that the Crown Land Department should be directed to
" apprize the Inspector-General of the amount at the credit of each county, for proceeds
" of sale of both Crown and School Lands, that the proportions accruing to the Improve-
"ment Fund may be set apart by the Receiver-General for that purpose."

14.—This having been duly approved of, became part of an Order-in-Council, which
was held in 1861, to be the Order by which the Improvement Fund was established.

Other recommendations were made in the same memorandum, and were likewise approv-
ed of. Amongst these, were recommendations that, four sums required for the construc-

tion of roads and bridges be taken from the Improvement Fund. On 11th January,
1856, another Order-in-Council was passed, appropriating three sums from the Improve-
ment Fund for the like purposes.

15.—In the books of the Crown Lands Department the Improvement Fund Account
was from the fiist kept in tabulated form, the " Receipts " or " Collections," as they were
sometimes called, from each county being placed in three columns, headed respectively

"Crown Lands," "Grammar School Lands," and "Common School Lands," and the
amounts available for the Improvement Fund in three other columns with the like head-

ings. In this manner also, the statement laid before the Legislature in 1856, as the Act
16 Vict., cap. 159, sec. 14 required, was made up by the Bureau of Agriculture and
Statistics. This statement shewed the amounts receiv^ed from Crown Lands, Grammar
School Lands, and Common School Lands, from June 14th 1853, when the Act passed, to

30th June, 1855, and the "amount available" from each of these sources. Statements
made up in the same way were submitted to the Legislature in the S-^ssions of 1858 and
1859. The statement submitted in 1857 was made up in a different form.

16.—In all thosp statements the amounts given as "available" for the Improvement
Fund were a fifth of the sums received on account of sales of Crown Lands, a fourth of

the sums received on account of sales of Common School Lands, and a fifth of the sums re-

ceived on account of the sales of Grammar School Lauds.

The Commissioners were unable to find any Order-in-Council or Departmental Regu-
lations directing that such " proportions " of " the proceed.s " of those lands should be re-

served, or that the proportion of the proceeds of Grammar School Lands re.served should

be one-fifth.

17.—On 28th July, 1856, the following Order-in-Council was passed:—
" In reference to the Fund for Public Improvements, formed under the 1 4th section

" of the Act, 16 Vict., cap. 159,

"The committee recommend that the funds derived from the sale of lands in each

"particular township or other municipality, and applicable to the purposes of this fund,

"and not already apportioned, be applied to the making, maintaining, altering or improv-
" ing of the roads or bridges in each of those townships or other municipalities respective-

*']y ; and be for this purpose distributed and disposed of by and through tiie municipal
" council of each such township or other municipality ; each such council to report to the
" Bureau of Agriculture the manner of expenditure of all such moneys, on the first days
" of January and July in each year, and at any intermediate time within ten days after

" having been called upon so to do by that Department."
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18.—In his report for 1856, (Sessional papers 1857, vol. 9, appendix 54), _under heading

"Application of the Fund arising from the sale of Crown, Common School and Gram-
" mar School Lands " the Minister of Agriculture said :

"The Minister is further able to report that the proportion of the proceeds of sales

' of Crown Lands and Common School and Grammar School Lands, available under the

" 14th section of 16 Vict., cap. 159, viz.: the fifth of the Crown and the fourth of School
" Lands have been roade available, to a very large extent, for colonization purposes in the

" Counties of Huron, Bruce, Wellington and Grey. There has also been a small expendi-
'• ture out of this Fund in the Counties of Wellington and Perth."

" The total amount of this Fund from the passing of the Act in June, 1853 up to the

" 31st December, 1855 is as below :

—

One-fifth of sales of Crown Lands £22,369-1 2s-7d

One-fourth of sales of Common School Lands. . - 20,153-15s-2d
" " Grammar " 2,095-9s-7d

Total proceeds to above date £44,618-17s-4d

Do. do. for the year ending December 31st, 1856 :

—

Crown L^nds £7,763 2s-10d

Common School Lands 5,883-1 ls-5d

Grammar School Lands 766 14s 9

J

£14,413-9s0d

19. In the Session of 1858, " A Statement of Upper Canada Improvement Fund for

"the years 1855, 1856 and 1857," signed by thf» Auditor-General, was submitted to the

Legislature with the report of the Inspector-General. In this the amount re.served for the

Improvement Fund for the period from 14th June, 1853. to 31st December, 1855, is given,

and the amounts reserved for the years ending 31st December, 1856, and 31st December,

1857. A careful computation, in which the difference in the dates at which the accounts

closed was taken into consideration, showed that the mode of calculating the amounts
" available for the Improvement Fund from the proceeds of Crown lands, grammar school

" lands and common school lands followed in making out the return from the Crown
" Lands Department, was followed by the Auditor-General also.

20. This statement shows that of the £45,121 13s. 2d. paid into the Improvement
Fund up to 31st December, 1855, the sum of £8,650 12s. Id. remained unpaid and un-

distributed on 31st December, 1857. The statement makes no distinction between the

amounts received from Crown lands, gi-ammar school lands and common school lands. All

were then put together, and the total was dealt with as one fund No parts of the

amounts credited to the fund for the years 1856 and 1857 was distributed before 31st

December, 1857.

21. On 30th October, 1858, the following Order in Council was passed :

"On a report dated 16tli of April, 1857, from the Honourable the Minister of Agri-
" culture, reporting that under the 14th section of the Act, 16 Vict., Cap. 159, an Order
" in Council was passed appropriating one-fourth of the grammar school and common
" school funds for public improvements within the townships whence the fund is derived.

" That the fund derived from the sale of school lands to 31st December, 1855, has been
" appropriated.

" That the amount arising from the sale of common school lands for 1856 is £5,883
" lis. 5d., and that Irom the grammar school lands for the same year only £766 14s. 9d.

" That the latter amount when divided amongst the various townships from which it has

" been derived will be of very inconsiderable value for public improvements ; but would

"be of very great value in aiding grammar schools in various ways ; for instance, in

7
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" securing masters for classical schools—many applications for additional schools have
" been made—and recommending that in future none of the proceeds of the sales of the
'' grammar school lands in Upper Canada be diverted from the purpose for which they

"were originally intended, save the proportions of the sales to the 31st December,
" 1855, above alluded to.

"The Committee recommend that the fund arising from grammar school lands be
" reserved, ^s suggested by the Minis-.er of Agriculture."

22. The Commissioners have been unaVjle to find any Order in Council " appropri-
" ating one-fourth of the grammar and common school funds for public improvements."

[Unless the Order in Council of 7th December, 1855, already quoted, did so.]

23. The Order in Council of 30th October, 1858, was cairied out and acted upon by
the Government of the day so as to stop any expenditure for local improvements out of

the proceeds of grammar school lands reserved after 3 1st December, 1S55. The amounts
which passed to the Imp)ovement Fund as the proportion of the proceeds of grammar
school lands received in 1856 and 1857 were withdrawn from the fund and transferred to

the Grammar School Fund, as appears from the Auditor-General's " Statement of the
^' Upper Canada Improvement Fund of the years 1855, 1856, 1857 and 1858 " (Sessional

Papers of 1859, vol. 1, appendix No. 5, paper No. 37).

Amongst the items on the debit side of the account in this statement are the

following

:

Fund of 1856 ^57.653 80
Less-proportion from grammar schools 3,066 95

154,586 85

Fund of 1857 .$57,374 91

Less-proportion from grammar schools 9,9.-iO 58

fi7,44-t 33

24. Any portion of the amount paid into the improvement fund, on account of the

proceeds of grammar school lands received before 31st December, 1855, which remained
undistributed when the order of 30th October, 1858 was passed, was paid to the town-
ships entitled to it. But no portion of the moneys received in payment of grammar
school lands after 31st December, 1855, was distributed to the townships.

25. An Order in Council of 14th December, 1841, by which the Governor-in Council

assumed the entire control of the grammar school lands of Upper Canada, provided that

these lands should thereafter be sold in the same manner and on the same terms as

clergy reserve lands were sold, under the regulations approved by Her Majesty in Coun-

cil. These regulations appear to have been strictly adhered to until 1856, when Hon.
Mr. Cauchon, then Commissioner of Crown Lands recommended and an Order in Council

was passed to provide, that instead of having a valuation of the lots in Proton then to

be offered for sale—as those regulations required—he should be authorized to offer them
at a uniform upset price of ten shillings per acre. No changes were made in other

respects and therefore these lands were offered for sale not " subject to settlement duties"

(as were common school lands from the time of the passing of the Order in Council of

7th July, 1852, based on the recommendation of Dr. Rolph,) and without limitation as to

the quantity that may be purchased by one person, as determined by the same Order in

Council.

26. The lands of the township of Proton were chiefly grammar school lands. None
of the lands of that township formed part of the one million acres set apart in the

Huron tract for the Common School Fund.

8
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27. The advertise a: ent offering the Proton lands for sale, was as follows :

—

Crown Lands Department, Toronto,
20th November, 1856.

" Notice is hereby given that the, undermentioned lots in the Township of Proton,
*' in the county of Grey, Upper Canada, will be offered for sale by auction, by the resi-

*' dent Agerit William .Jackson, Esq., at Durham, in the Township of Bentinck, on (and
•' after) the twenty second of next month.

" The upset price ten shillings per acre ; one-fifth of the purchase money to be paid
-" at time of sale ; the remainder in four equal annual instalmeijts with interest."

28. The Crown Lands Department, in the instructions to William Jackson, the agent

appointed to sell those lands, said—" These lands being a portion of the original approp-
" riations for grammar schools you will have the goodness in returning sales to keep
" them distinct from the collection made on account of the common school fund."

29. The draft of a letter on the files of the Crown Lands Department, dated

November 1856, also addressed to William Jackson, Esq., says "Enclosed are sent for

" circulation, copies of an advertisement offering for sale the land in the Township of
~" Proton. These jou will take care to circulate as much as possible in the township, as

^' it is understood that many persons have taken possession of lots, who, if actually re-

•*' siding thereon should be protected, and the lots withheld from public competition.

" A list is sent herewith, giving the precise contents of each lot, and a plan of the

" township will also accompany this."

30. Another draft of a letter to William Jackson, undated, says :

—" With reference
*' to your letter of the ninth of December, respecting the sale of lots in Proton which are

"claimed by per.sons in possession, I beg to state that I am of opinion that the squatter
" is not entitled to the privilege of purchasing at less than the merchantable value of

" the land.

" In selling therefore to scpatters, you will be guided by the prices realized at the

sale of other lots by auction."

31. The first sale of grammar school lands in Proton was on the 22nd December,
1856 ; another sale took place in January, 1857. At these sales which in the report of

the Commissioner of Crown Lands are treated as sales of 1857, over 70,000 acres of

land were sold. Nearly all the lots except those occupied by squatters, were offered at

public auction, and so keen was the competition, for what were considered the best lots

that the price in some cases went as high as thirty shillings an acre, and the average
price of all the lands then sold was about fifteen shillings an acre. A very considerable

portion was bought by speculators. Lots in the occupation of squatters were retained by
i;hem, to be paid for at the average price realized at auction, which was S3 per acre.

32. Of the witnesses who appeared before the commissioners at Hopeville, one who
attended the sale to save his land being put up for sale, he being a squatter, stated that
the agent William Jackson told him that £1,600 was what would be coming out of that

day's sale for Proton.

This was said after the day of sale, and at some time within the four years, within
which the Proton land had to be paid for.

Another witness, not a bidder but a squatter, and attending to save his place, heard
Jackson say publicly on the day of sale, " there was some money coming back to us."

The next witness, who was present at the sale and bought at the sale, did not hear
Jackson make the statements to which the preceding witness had testified, but said

" We were thinking that we were to get something back, and I bought under that
expectation."
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A following witness, who bought at the sale heard no statement from Jackson,
but said that " it was generally reported that we were to get something back."

The last witness went to Jackson before the sale but could get no satisfaction
;

he did not hear the public statement which a previous witness had stated to have
been made by Jackson.

33. The Commissioners are satisfied that Jackson the agent did not make such a
statement at the sale.

34. "Of the first instalment of the price of the lands of Proton then sold one-fifth

was reserved " for the improvement fund in and included in the amount placed to the

credit of that fund for 1857 ; and this one-fifth was also included in the amount with-

drawn from the improvement fund and transferred to the Grammar School fund by the
operation of the Order in Council of 30th October 1858.

35. No payment on account of the improvement fund was made to Proton before

Confederation.

36. The Commissioners have been unable to find any evidence showing that before

Confederation the inhabitants of the Township of Proton made any claim by petition or
otherwise for pajment for local improvements of any proportion of the proceeds of the
Giammar Sehcol lands in that township sold on 22nd December 1856, during the year
1857 and up to 30th October 1858.

37. On 29th August 1891, an oider of the House of Assembly was passed for copies

of any and all resolutions of the council of the Township of Proton, relative to grammar
school lands situated in that township, or correspondence of the council regarding the

same; also copies of all petitions or memorials from ratepayers of the Township of

Proton which tiitd to show or prove that when they purchased Grammar School lands

from the Government it was the distinct or implied understanding that one-fourth of the

purchase money .was to be returned to them as a fund for improvement within the muni-
cipality.

The return made says " There are no resolutions, petitions, memorials or correspon-

dence on file in the Department (of Crown Lands) dealing with or referring to the land
improvement fund."

llie attitude of the settlers in Proton.

38. The petition in January 1857, of Poland Bell and others to Sir Edmund Head,.

: ets forth that the petitioners are actual settlers and unable to pay the price charged by
the Government, 15s. per acre ; it would be impossible to pay 10s. per acre in consequence
of the shortness of time given, by the Governoisnt : prays extension of time and to hald
the lands at 10s. per acre.

39. In 1859 the settlers forwarded a very numerously signed petition, stating that

they had purchased at a time when the lands were above their real value in Proton when
every kind of agricultural products and manual labour were commanding more than
double the price then obtainable ; that after two years struggling they found it impossible

to pay for their lands according to the terms of the sales ; that as lands in other parts of

the county were sold at 7s 6d. per acre with 10 years for ultimate payment, the like

privilege should be conceded to them.

40. This was a petition to the House of Assembly, and states that it was the second
that had been forwarded (the first petition mentioned has not been seen).

The above petition is not dated but is marked as received on 22nd of February
1859, at the Crown Land Department.

41. A petition of January 1860 very numerously signed, approved by the members of

the township council stated that the petitioners were resident on the Proton lands before

being brought into the market, that they expected to buy at $2 an acre, that the lands

10
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not taken up by actual settlers were sold by auction by the local agent and bought up

mostly by speculators some of whom got their lands at S2 an acre that being the up-

set price, while the petitioners, the actual settlers were charged S3 per acre in 5

instalments with interest.

The actual settlers, pray that the lands| be reduced to 8- an acre, and 10 years

allowed for payment by instalments.

42. On the 16th. of February 1860, William Jackson the local agent, writes to the

Commissioner of Crown Lands stating, that to those in possession (meaning the squatter.-;)

the uniform price was S3 an acre in accordance with the instructions in departmental

etter of the 6th of February 1857, " that the sale of lands in Proton took place at a time

of "reat speculative excitement, and the absence of conditions of settlement tended to

encourage keen competition."

In reply 5th June 1860, Mr. Vankoughnet Commissioners of Crown Lands agreed

to throw off the interest up to the 1st of January 1860, in favour of actual settlers inte-

rest to run from the 1st January 1860, and extend the time of payment of principal and

interest 2-12 years from the time originally fixed, that being 8th June 1860.

43. On the 3rd of October 1860, township council again petitioned ^Ir. Vankough-

net, begging that the Government should appoint Commissioners for the Inspection of

the Township, meaning to alleviate their distress.

44. In 1801 the inhabitants of Proton again petitioned for a reduction, and the lands

in the Lands of actual settlers were in consequence reduced to $2 an acre, and the time

extended for the payment.

On the 28th of October, 1861, Mr. Tarbutt, of the Crown Lands Department, made
an inspection apparently in consequence of the petition of 1860 and the petition of 1861,

and made a report thereon, at the foot of which is a pencil memorandum of the names

of the speculators who made purchases.

Mr. Tarbutt reported that the settlers suffered very seriously from the early frosts

destroying the wheat crop ; and that great portions of the lands were purchased by

absentee speculators. Mr. Tarbutt stated that for the actual settlers or squatters the

average price fixed was ISs. an acre, and he recommended allowing them to retain their

lands at 10s. per acre, bearing interest from the dates of the original sales. This was

approved.

45. In Xovember, 1861, by letter to Crown Lands Agent Jackson, the price of the

lots in Proton, upon which there were actual settlers witb improvements, was reduced

to 10s. per acre, crediting them with over-payments on previous instalments, and it

was ordered that in respect of unimproved lots, in default of purchasers completing the

purchase, tbe lands will be resumed and sold at public sale.

Such parties as had purchased more than one lot to ba allowed to apply instal-

ments paid on lots to be given up to the lot they desired to retain.

46. On the 16th July, 1862, the municipality of Proton petitioned that as, on account

of the regulations of October, 1861, stating that all lands remaining unpaid and unsettled

on 1st February, 1862, would be resumed by the Government and offered at public sale,

many persons believing such regulations would be carried out had squatted on said

lands, no further payments should be received on account of previous sales, and thas

the lands be sold for actual settlement.

And also declared that §1.50 was the full value of the lands to bs advertised for sale.

Mr. Tarbutt reports on the petition : that " the township consisting entirely of Gram-
mar School Lands, actual settlement thei'eon was not made a condition when the lands

were opened for sale in 1856.

" it is therefore to be decided whether the lands shall be sold subject to that con-

dition.

11
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" The upset price sho^uld be 82 an acre, that being the ininirauin price at which lands
iave been disposed of, payable in five instalments."

47. On Sth December, 1862, in consequence of Mr. TarV)utt's report and recora

Tnendation, it was orlered, that actual settlers who had purchased at 15s. pec acre,

were to be entitled to receive a patent on payment of 10s. an acre.

48. On 16th June, 1864, the township council addressed Lord Monck by petition,

stating the lands were sold by auction, but unhappily not sold for actual settlement,

hence the meagreness of the population—population then not much over 300 and that they
suffered seriously from summer frosts. They prayed that the Government should cause the
nonresident lots to be put up for sale to actual settlers only.

4!). 24th of January, 1866, Sir Alexander Campbell, then Commissioner, ordered
sale to occupants with improvements at a valuation as if wild lands without interest

on present value ; lots not occupied to be resumed and sold by auction for cash.

1st March, 1867, the Proton Council petitioned for a reduction in the price of

land, praying that a revaluation should be made and the lands sold to actual settlers

then resident ; or that half the purchase money be paid by work on the public roads.

50. On 8th January, 1868, the municipal council of Proton petitioned the Assembly
of Ontario, stating that Proton lands had been sold above their value, that farmers suffered

by summer frost. They said :
" We are likewise in a bad condition as to roads as we do

not receive any assistance from the Improvement Fund."

And prayed that " lands sold to residents be reduced in price and the interest thrown
off, and the balance of the lands presumably rather given as free grants or at such lov
prices as will encourage settlement, and to devise some means to cause non-residents to dis-

pohe of their lands and pay taxes on such lands yearly.'

51. On 20th January, 1871, the municipal council of Proton petitioned the Assembly,

That Government lands be sold for what they will bring, and that lands of non-resi-

dents not patented be resumed and sold by the Crown.

52- In the Session of 1871 the Legislature passed an Act (34 Vict. ch. 20) relative to

arrears due upon Crown, Clergy and Grammar School lands sold previously to 1st July,

1867, whereby power was given to reduce the price of lands when sold beyond their value
or to make such abatement as may appear equitable and just.

In the case of Proton, Commissioners were appointed and they reported that the pro-

gress of Proton was not satisfactory, that the settlers had greatly suffered from bad
seasons, and that little local improvements had been made.

53. And the Pveeve, Mr. Alexander McPhail, in 1871 addressed the Government,
stating that although his lands were paid for and he had his patent, he recommended the

Government to reduce the price of lands.

54. On 4th December, 1871, an Order in Council was passed authorizing the Com-
missioner of Crown Lands to take up the report of the Commissioners to deal with
each individual case noted, and to make such reduction as he may consider just and
equitable.

Accordingly the Crown Lands Department gave notice to the settlers in Proton
who deemed themselves purchasers above value to apply for a reduction.

In consequence the settlers did apply, and reductions to a considerable extent, but
necessarily varied, according to circumstances, were made.

55. On 19th December, 1871, the Commissioner of Crown Lands presented to the
House of As.sembly by command of the Lieutenant-Governor, statements of the amounts
collected from sales of Common School and Crown lands from 1st day of July, 1867, to

ihe 30th day of June, 1870, on account of sales made between the 13th day of June,

12
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1853, and 7th March, 1861, and a statement of the expenditure mide on a'^coiint thereof

in accordance with the 16 Vict. c. 159, seccion 14, Consolidated Oaiiadi. chapter 26, sec-

tion 7, section 2. (Ontario Sessional Papers, 1871-2, No. 6.)

56. Almost immediately after confederation the rights of the municipalities to a iit'th

of the amounts received between the 6th March, 1861, and 30th June, 1867, i.i paymHnc for

Crown lands sold between 15th June, 1853, and 6th March, 1861, and to a fourth ot' the

amounts received within the same period as the price of Common School lands sold from
lith June, 1853, to March 1861, were asserted.

The Governments existing between 1853 and 1861 held that the word ''proceeds" in

the Act. 16 Vict, Cap. 159, meant the amount received each year that the Improvement
Fund was in existence, in payments as well for lands sold before 14th June, 1853, as for

lands sold after that date.

57. On 6th March, 1861, the following Order in Council was passed :
" On the recom-

mendation of the Honourable the Commissioner of Orowa Lands the committee advise
that the Order in Council of 7th December, 1855, authorizing the piyment of the Improve-
ment Fund created by Land Act, 16 Vict, Cap 159, be rescinded." By tliis the^?^ meant to

put an end to all payments to the Improvement Fund and no proportion of any money
received after the passing of this Order was passed to that fund.

58. In 1863, application having been made to the Government for the proportions

of the proceeds of sales of Crown Lands and Common School Lands collected after the
abolition of the Fund, the then Crown Lands Comissioner, reported as follows :

—

" The undersigned has the honour to submit the following statement and recoramen-
" dation with reference to the improvement fund for Canada West, authorized by 16 Vict.,

"c. 159, s. 14, (1853).

"The said fund was applied by Order in Cmncil of the 26th July 1856, which order
*' had a retrospective action as far back as the date passing the above Act, August 1853.

" The said fund has been regularly paid (with the exception of some few balances
" that remain to certain municipalities) down to the end of 1 859, at which date the then Cora-
" missioner of Cr<jwn Lands considered it expedient to stop further payments to the fund.
" With this view he omitted in the amended Land Act of 1 860, the clause authorizing
'' the creation of the fund, but in March 186 1, it was ascertained that the authority for the
' fund existed at the date of the amended Lind Act in the School Act, and not in the

"Land Act, as had been supposed, On the 6th March 1861, an Order in Council was
" passed rescinding that of the 26th of July 1856.

" It appears to the undersigned that the improvement fund continued to accrue
" legally, and may be fairly claimed by the various municipalities of Canada West, down to

"the above date of 6th March 1861, and he therefore respectfully recommends that the
" distribution thereof be made to them accordingly.

(Signed) WILLIAM McDOUGaLL,
Crown Lands Department, Commissioner,

17th September, 1863.

59. It will therefore be seen that the Honourable Mr. McDougall advised that the
municipalities should have the benedt of all collections down to the pa.ssing of the
Order in Council.

The Hon. E. B. Wood, in his correspondence with Sir Francis Hincks, Minister of

Finance, contended that a fifth of all moneys received at any time in payment for Crown
lands and a fourth of all money received at any time in payment for Common School lands,

sold between 14th June, 1853, and 6th March, 1861, belonged to the Improvement Fund,
and that the municipalities were entitled to those proportions oi the moneys received

in payment for such lands batween the 6th March, 1861, and 30th June, 1867. (Letter,

Wood to Hincks 20th November, 1869. Ontario Sessional Papers, 1869, No. 28, pagp 50)
(Letter, Wood to Hincks 22iid October, 1870, Ontario Sessional Papers, 1873, No. 37.)
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The award of the Arbitrators under the B, N. A. Act established the correctness

of Mr. Wood's contention.

60, In his correspondence with the Minister of Finance Mr. Wood did not prefer

any claim on behalf of the Grammar School Townships. All the money received for the

price of Grammar School lands after 31st December, 1855, had gone to the Grammar
School Fund,

Gl. On the 27th July, 1868, A. W. Lauder, Esq., M.P.P., wrote to Hon. E. B.

Wood, Provincial Treasurer, respecting the rights of Proton. Mr. George Matthews on be-

half of the Treasurer replied: None of the special funds have as yet been handed over to this

Department by the Dominion Government. As soon as the arbitration has taken place,

those funds will be at once handed over but until that time they will be entirely man-

aged by the Dominion. I have forwarded your letter to Ottawa, with the request that

the information may be supplied at once.

62. The reply of the Auditor-General to the letter of Mr. Matthews was as follows :

. Audit Office, Ottawa, September 3rd, 1868,

SiR^—I have the honour to acknowledge receipt of your letter of 1st inst. The

Township of Proton was paid in 1862 $34, being its share of the fund of 1860, The fund

is now abolished and the distribution of 1860 was the last under the old law. There is

therefore nothing at the Credit of Proton.

I have the honour to be

Your obedient servant.

The Hon, E. B. Wood, JOHN LANGTON.
Treasurer, Toronto.

63. Mr. Lauder's letter may be in the Finance or Audit Department at Ottawa,

Mr. Langton seems to have i egarded the application made by Mr. Lauder for Proton as

a claim for a share of the proportion of the proceeds of Crown lands, of which com-

paratively a small part of Proton was composed, and in respect whereof Proton had had

its share out of the Improvement Fund.

64. On the 24th November, 1869, Hon. Mr. Blake moved in the Ontario Legislative

Assembly, and it was :

"Resolved. (1) That by the Land Act of 1853 it was enacted that it should be law-

"ful for the Governor-in-Council to reserve out of the proceeds of the School lands in

any county, a sum not exceeding one-fourth of such proceeds as a fund for public im-

"provements within the county, to be expended under the direction of the Governor in

"Council and also to reserve out of the proceeds of unappropriated Crown lands in any

"county, a sum not exceding one-fifth, as a fund for public improvements within the

"county, to be also expended under the direction of the Governor-in-Council.

"
(2) That on the 7th December, 1855, an Order in Council was passed, reciting that

"applications had been made for aid from the improvement Fund created by the said Act

"and directing that the Crown Lands Department should apprize the Inspector-General of

"the amount at the credit of each county for the proceeds of the sale of both Crown and

"School lands, so that the proportions accruing to the Improvement Fund might be set

"apart by the Receiver-General for that purpose.

3. " That the petitions presented to this House on the subject of the Land Improve-
" ment Fund, be referred to a Select Committee, with power to send for persons and papers.

(See Ontarii' Journals 1869, page 42)."

65. " In their report, which was presented to the House on the 10th of December,

1869 by the Chairman, Mr. Pardee, (Ontario Journals, 1869, page 83) this Committee

said that when the Act 16 Vict., cap, 159, was passed

14
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" There were large tracts of Grown andSchool lands in vdrioas counties unsettled, and
*' it was the policy of the Government to encourage the settlement thereof as much as
" possible."

'' That one of the greatest obstacles to settlement was the want of roads and bridges,
*' and it was in order lo induce the speedy settlement of the county by providing means for
" the construction of such works that the said Order and Act were passed."

" That shortly after the passing of th« said Act, large numbers of persons purchased
" and settled on the vacant Crown and School lands, and within a very few years they
" were well settled, four-fifths of the School lands having been settled in 1853, 1854
and 1855."

"That the general belief and opinion of the settlers was, that they would be entitled
" to have one-fourth of the price of School lands, and one-Qfth of the price of Crown lands
" expended within the municipalities, in the construction of roads and bridges."

"That this belief and opinion was entertained by several of the Crown lands agents
" who sold the lands."

2. " That several of such agents stated to the inteadin;^ settlers that if they became
" settlers, one-fourth of the price of School lands, and one-fifth of the price of Crown lands
" would be so expended as aforesaid, and that thus the price of their lands was practically
" less than the stated price by these amounts, which would othersvise have to be raised

by local taxation for the same purpose."

" That large numbers of settlers purchased on the understanding with the agents,
" stated in the preceding paragraph, esppcially in the County of Bruce where the pupula-
" tion increased from 2,837 in 1852 to 27,494 in 1861."

"That no part of the Improvement Fund accruing since the 6th of March, 1861,
" has been applied to the purposes of the fund."

"That large sums of money have, since 6th March, 1861, been received by the
" Government of the late Province of Canada, from the sales of Crown and School lands
" made between the date of the passing of the Land Act ano the 6th March, 1861."

" That further large sums have been received on account of such sales by the
" Government of Ontario, and further large sums remain due on account of such sales."

The Committee abstained from stating any opinion or making any recommendation,
because they understood the Order of Eeference to confine them to the ascertainment of

facts for the information of the Legislature.

66. No motion for the adoption of this report was made in the session of 1869, which
was near its close when the report was presented. But on the 13th December, 1870, the

Legislature having assembled on the 7th of that month, Mr. Blake moved, and it was
" Resolved, that this House will, on Thursday next, resolve itself into a Committee

" of the Whole House, to consider the following resolutions :

—

1. " That this House concurs in the views expressed on the report of the select
" committee on the Land Improvemeno Fund, made to this House last session."

2. "That the dealings of Government with settlers should be characterized by the

utmost good faith."

3. " That it would not be in good faith for any Government to alter the arrange-
" ments under which the Land Improvement Fund was constituted, and to receive the
'• purchase moneys of the lands, without providing for the due application in accordance
" with such arrangements of the proper proportions of the proceeds of all sales made during
" the continuance of the fund." {Ontario Journals 1870-1, page 13).

67. On the 16th December, the resolutions moved by ]\[r. Blake were under
consideration.

Hon. E. B. Wood and other members of the Government, declared that they were
as much in favor of satisfying the just claims of the municipalities, which they had
insisted upon in the correspondence with the Dominion Government, and brought under

consideration of the arbitrators, as Mr. Blake and others who had spoken could be.
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Mr. Blake stated that the Government having declared that justice would be done to the

municipalities, he would withdraw his resolutions ; what he sought in moving them
having been attained. The order was accordingly discharged. {Ontario Joiirnals 1 870-1 _

page 18 ; see the Globe, 17th December, 1870.)

68. In the Estimates of the Session of 1870-1 (page 21) of the Ontario Legislature^

appear the following items :

—

" Moneys collected from the sale of Crown lands between the

1st day of July, 1867, and 30th June, 1870 $251,139 54
" Less four-fifths, leaving one-fifth to the Land Improvement

Fund , 200,911 65

$50,227 91
*' Less 20 per cent, for cost of collection and management. . . . 10,045 58'

),182 33-

" Moneys collected from the sale of Common School lands

between the 1st day of July, 1867, and the 30th of

June, 1870 266,174 4a
" Less 6 per cent, for sale and management 15,970 46

$250,203 94

To be distributed as follows :

—

" One-fourth to the Land Improvement Fund 62,550 98

$102,733 31
'* Three-fourths to Dominion Government to be added to the

Common School Fund 187,652 96

),386 27

And in the Journals of that Session, 1870-71, page 189, appears the following-

record of the sums voted :

—

" Item No. 72, to defray the expenses of the Land Improve-

ment Fund $102,733 31

69. No provision was made in the estimates or appropriations of 1870 for any
amount to be paid to the Land Improvement Fund, on account of moneys collected from

the sale of Grammar School lands.

70. But in the estimates submitted for the following year, during the session of

1871-72, (Ontario Sess. Papers No. 7, page 26, Statement No. 26) under the heading
" Land Improvement Fund," appear the following items :

—

" Moneys collected for the sale of Crown Lands, subject to the

Land Improvement Fund, for the year ending 30th June,

1871 $50,828 59'

" Less four-fifths, leaving one-fifth to the Land Improvement
Fund 40,662 87

10,165 72
" Less 6 per cent, for cost of collection and management .... 809 94

$ 9,555 78'

" Moneys collected from the sale of Common School lands,

subject to thf^ Land Improvement Fund, for the year

ending 30th June, 1871 $53,880 33
" Less 6 per cent, for collection and management 3,232 81

$50,6 47 5i
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To be distributed as follows :

—

" One-fourth to the Land Improvement Fund $12,661 88
" Three-fourths to the Dominion Government, to be added to

the Common School Fund 37,985 64
" Moneys collected from the sale of Grammar

School lands, subject to the Land Improve-
ment Fund, from the 1st of July, 1867, to

30th June, 1871 88,416 87
" Less six per cent, for collection and management 505 01

87,911 86
" Less three-fourths, leaving one-fourth to the

Land Improvement Fund 5,933 89

81,977 97 824,195 63

862,181 27

71. In the Journals of this Session, of 15th February (pp. 154-5), the appropriations

on this account were passed in the form in which they appeared in the estimates with
the hpading :

—" 74. To defray the expenses of the Land Improvement F.md and Com-
mon School Fund, as follows •

—
" and in the words and figures in this paragraph herein-

before written.

72. On enquiry at the Crown Lands Department the Commissioners were informed
that since 1st July, 1867, the amount reserved in the case of Grammar School lands, as

in the case of Crown lands and in the case of Common School lands, was in respect of

the collections made on sales between 14th June, 1853, and 6th March, 1861. One-
fourth is reserved in respect of Common School and Grammar School lands, and one-

hfth in respect of Crown Lands. And, as will be ^een hereafter, the townships have
since been paid in such proportions.

73. In the Glohe of the 1st February, 1872, the Commissioners found a report of a

debate which had taken place on the 31st January, on matters relating to an election in

South Grey, and especially as to what it was alleged had been done in Proton to affect

that election. Hon. Mr. Blake, who was then leader of the House, in his speech said :

—

** A question was raised with reference to the Grammar School lands and the im-
" provements upon them. The House knew that the Grammar School lands were not
" included within the provisions of the law and the Order in Council respecting the
" Land Improvement Fund.

" One of the townships in the County of Grey happened to be a township of Gran?-
" mar School lands, and complaints were made in his (Mr. Blake's) hearing, that they
" ought to have a share in the Improvement Fund.

" On the 11th December, this letter was written bv the late treasurer :

—
"Toronto, 11th December, 1871.

" My dear Sir,—Since my return from South Grey and after considering the repre-
'' sentations made by you in respect of the settlers in Proton (and others similarly
" circumstanced) on Grammar School lands, I have consulted with other members of the

"Government and they all agree with me that, on principle, no distinction should now
" be made between Grammar School lands and Common School and Crown lands in
" respect of the Land Improvement Fund.

" The amount of the Improvement Fund pa'd in since Confederation (1st July,
" 1867) on Grammar School lands i.s being made up and will be included in the
" estimates of the present session and paid over to the respective municipalities entitled

" to the same.
" Yours respectfully,

" A. W. Lauder, Esq., " E. B. WOOD.
" Durham."

1 (T.P.) 17
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Hon. Mr. Wood afterwards said, in explanation of this (reported in the Globe of

same date) that :

—

" The township of Proton was nearly all Grammar School lands, and that therefore

" the people of that township got no portion of the Improvement Fund. He thought

"this was an injustice, and the Government subsequently agreed that those townships
" which were composed largely of Grammar School lands should have a share in the

" Improvement Fund.
" This was done within the wording of the statute, and it was not done to influence

" a single vote, but as an net of justice."

74. Speaking on another occasion of the claims of the municipalities to the amounts

due to the Improvement Fund, on account of moneys received from 6th Maroh, 1861, to

June 30th, 1867, in payment for Crown lands and Common School lands sold between

the 14th June, 1853, and 6th March, 1861, Mr. Wood C(mtended that these claims could

be enforced in the courts of law. (See report in the Globe 17th Decemlier, 1870). He
does not f^eem to have entertained such views with respect to any proportion of the pro-

ceeds of Grammar School lands sold within that period. He, and the others who spoke,

seemed to think that Grammar School lands never had been " within the ^>rovisions of

"the law and of the Order in Council respecting the Improvement Fund."

75. The first payment to the Grammar School townships aftei- Confederation was

made in 1872, and included what the Hon. Mr. Wootl described as "the amount ot the

Improvement Fund paid in since Confederation (1st July, 1867) on GramniMr School

lands." Payments have been regularly made every year since, of one-fourth of the

moneys received on account of Grammar Scho A lands sold from June, 1853, to Match,

1861. These sums are placed in the estimates each year, and are duly ajipropriated

before tliey are paid.

76. The advantageous position in which the Grammar School township lands have

been placed, being that thiy have been allowed reservations on sales made between 14th

June, 1853, and 6th March, 1861, a though the Government of the old Province of

Canada had stopped the reservation after 31st December, 1855, although evtn if the Oider-

in-Oouncil of 30l1i October, liSo8, l)e held not to hive been v. did in so far as it was

retroactive, yet it must be held to prevent the reservation of any proportion of the pro-

ceeds of Grammar School Lands sold after its passage ; and that the reservation was

incieased from one-tifih to one-fourth of the amount of the collections.

77. The amounts paid lo Proton since Confederation ai'e as follows :

Amounts paid in said years

To June Paid to to all other Grammar
30th. Proton. School townships.

1871 $1,097 12.... See Se.ss. P., 1873, pt. 2, No. 3, page 139 % 880 85

1872 481 76.... See Sess. P.. 1874, pt. 2, No. 4, page 145 1,171 19

1873 238 90 .... See Sess. P., 1875-6, pt. 1, No. 2, page 159 454 78

1874 755 97... .See Sess. P., 1877, pt. 1, No. 1, page 144 592 22

1875 742 83 See Sess. P., 1873, pt. 1, No. 1, page 165 705 36

1876 386 52

1877 669 28.... See Sess. P., 1879, pt. 1, No. 1, page 211 428 90

1878 600 87 See Se.'^s. P., 1880, pt. 1, No. 1, page 218 25 27

1879 160 39 See Sess. P., 1881, pt. 1, No. 1, page 231 26 85

1880 13 07 .... See Sess. P., 1882, pt. 1, No. 1, page 232

1881 582 32 .... See Sess. P , 1883, pt. 1, No. 1, page 248 204 68

1882 208 49 ... See Sess. P., 1884, pt. 5, No. 15, page 261 24 70

1883 249 21 See Sess. P., 1885, pt. 5, No. 16, page 273 85 40

1884 74 05 .... See Sess. P., 1886, pt. 4, No. 18, page 298 348 81

1885 89 52 See S^ss. P., 1887, pt. 4, No. 15, page 322 74 43

1886 180 52 .... See Sess. P., 1888, pt. 3, No. 15, page 266 nothing

1887 189 92 See Sess. P., 1889, pr. 3, No. 15, page 273 nothing

1888 131 28.... See Sess. P., 1890, pt. 4, No. 18, page 274

1889 nothing See Sess. P., 1891, pt. 5, No. 19, page 283 236 30

1890 103 67 540 70
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78. The amounts ]iaid in respect of Grammar School collections are much larger than

they would have been if according to the jiractice followed Irom 1855 to 1859 by the

Crown Lands Department and the Inspector-General, the amount reserved froui the pro-

ceeds of " Grammar School Liiids " were one-fifth, and if the Order in Council of 30th

October, 1858, were held to be so far valid that no part of the proceeds of lands sold after

its passing should go to the Improvement Fund.

79. An Act passed by the Ontario Legislature in 1869 (33 Vict., cap. 9, sec. 5) pro-

vided that

—

" 5. The Upper Canada Grammar School Income Fund, and all moneys arising from
" investments made on account thereof, and the income and revenue derived from the
" Upper Canada Grammar School Fund, and from the Upper Canada Grammar School

"lands, and from the Upper Canada Building Fund and Marriage Licenses belonging
" theieto, aiid from the Common School Fund and the Common School lands, shall form
" part ot the Con.'^olidated Revenue Fund of the Province of Ontario."

80. The claim of Proton to a proportion of the moneys paid between December, 1856,

and 30th June, 1867, on account of the price of'Grammar School lands in that township

sold betw^^en December 22nd, 1856, and 30th October, 1858, inclusive, having been
urged in the early part of the yeai- 1889, a Case was submitted to Christopher Ribinson,

E^q., Q.C., who had been selected by the municipalities of Huron. Grey, and Bruce to

represent their claim against the late Province of Canada in respect of their cl>^ims on the

Impiovemeut Fund, reserved from Crown Lands prior to Confederation. His opinion,

dated March 31st, 1890, was as follows :

Mr. Robinson's Opinion.

" I am askf>d whether in my opinion the Township of Proton, in respect of the
,' Grammar School lands within that township, is or was entitled to any appropriation
' under the 16 Vict., c. 159, s. 14, for what is generally described as the Upper Canada

'' Improvement Fund.

" In this township, as I am informed, 47,000 acres were set apart for Grammar
"School lands in or before 1827, in accordance with a direction of King George HI.
" recited in 2 Vict., chap. 10, that ' a quantity of the waste lands of the Crown ' should be
*' set apart for the endowment of such schools.

" The lands in Proton were first opened for sale en the 22nd of December, 1856.

" An Order in Council was passed on the 30th of October, 1858, which recited a
"report from the Minister of Agriculture of the 16ch April, 1857, stating that under 16
" Vict., 0. 159, an Order in Council was passed appropriating one-fourth of the Grammar
" and Common School Funds for public improvements within the townships whence the
"fund is derived; that the fund derived from the sales of school lands up to the 31st
" December, 1855, had been appropriated ; and recommending for reasons given, that in
" future none of the proceeds of the sales of the Grammar School lands in Upper Canada
" be diverted from the purpose for which they were originally intended, save the pro-
" portion of the sales up to the 31st December, 1855. The Committee of the Executive
" Council recommend that the fund arising from Grammar School lands be reserved as
" suggested by the Minister of Agriculture, and their report was approved by the Gov
" ernor-Geueral in Council on the 30th of October, 1858.

" Xo such report or Order in Council of the 16th April, 1857, as recited, can be
" found, and none making any such appropriation of Grammar School funds, as it is said
" to have made. There is an Order in Council of the 16th of April, 1858, on the subject
"of the Improvement Fund, and one of the 28th July, 1856 ; but neither of them can
"apparently be the one referred to in the Order of Council of 30th of October, 1858,

" The Order in Council of 28th July, 1856, directs only that the funds derived from
" the sales of land in each township applicable to the Improvement Fund, be disposed of
" for the purpose specified by the municipal council of each municipality. Such council to
" report half yearly to the Minister of Agriculture.
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•' As has been already mentioned there were no sales of land in Proton until Decern-

"ber, 1856. The Order in Council of 1858 stopped all contributions to the Improvement
"Fund from Grammar School lands subsequent to 1855. It would seem, therefore, that

"no claim can be made by that township, because there were no sales of Grammar School
" lands in it until after the period at which the appropriation of the proceeds of such sales

" to the Improvement Fund was put an end to.

" This appears to make any further opinion unnecessary.

" With regard to the more general question whether Grammar School lands are

"within the 16 Vict., sec. 14, I think, looking to the general history of, and legislation

" with i-pgard to, such schools and their land endowments, so far as I am informed of it,

" that there is much room for doubt, and however this may be, in view of the claim as

" presented to the arbitrators and their award under the British North America Act
" there would seem to be great, if not insupei-able difficulties in establishing with regard
" to the proceeds of Grammar School lands any such claim as is now being urged with

"regard to the proceeds of Crown lands.

" The claims in respect of School lands aod the Improvement Fund in connection
" with them was presented to the arbitrators, as I understand, and disposed of by them.
" I do not think it can now be re-opened ; and the Grammar School lands cannot, as it

" seems to me, be regarded as unappropriated Crown lands.

(Signed) C. ROBINSOX.
Toronto, March 31st, 1890.

81. If the words "School Lands" in Section 14 of 16 Vict., cap. 159, were not meant

to include Grammar School lands, but as is contended, referred solely to Common School

Lands, then the payments made to the Improvement Fund out of the proceeds of Grammar
School lands in 1853, 1854, 1855, 1856, and 1857 were made improperly and without

sufficient legislative authority or sanction, and Proton has no legal claim to any proportion

of the moneys paid before 1st July, 1867, for Grammar School lands in that townshi]).

82. If the Order in Council of 30th October, 1858, legally abolislied the Improve-

ment Fund in regard to Grammar School sales after 3lst December, 1855, the Township
of Proton has no legal claim to any proportion of the moneys received before 1st July,

1867, for Grammar School lands sold in that township.

83. In either case the township would have no other claim than the circumstances

under which the Grammar School lands of that township were sold should give it, to the

consideration of the Legislature.

These facts are :

—

That when those lands were sold—-in December, 1856—the Act 16 Vic, cap. 159,

had been three years and a half in operation, and the Order in Council of 28th July,

1856, directing that the Improvement Fund be "distributed and disposed of by and

through the municipal councils," had been in operation for more than six months.

That by the statement of the Improvement Fund for the period from 14th June,

1853, to 30th June, 1855, submitted to the Legislature in the Session of 1856, in accord-

ance with the provisions of the Act 16 Vict., cap. 159, one-tifth of the "proceeds" of

Grammar School lands for that period was credited to the Improvement Fund.

84. The Commissioners took evidence at Hopeville, to ascertain what took place

at the sale of Proton Grammar School lands on 22nd December, 1856. It appeared that

there was an expectation entertained by some of those present that there would be some-

thing coming back for improvements.

The agent, Jackson, was not authorised to make any statemen*-; to that effect. A
reference to the evidence has been set out at paragraph 25.

85. The sales of the Grammar School lands in the Township of Proton, on 22nd
December, 1856, and the sales of January, 1857, are all entered in the books of the
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Crown Lands Department as sales of 1857. The promised price of the lands sold at
both sales was, according to the statement obtained from the Crown Lands Department,
$188,350.95 ; the amount paid as first instalment was $37,670.19. Of this amount then
paid, $7,534.05 is given as available for the improvement fund.

86. The total amount collected in 1858 on account of lauds in Proton sold in that
year and as a second instalment of the price of lands sold in 1856-7 was $2,916.49 ; of
which $583.30 appeared to be the amount available for the improvement fund, but this

sum was not passed to the credit of the improvement fund.

87, How much was paid on account of the price of those lands during the subse-

quent years—to 30th June, 1867—the account of the Crown Lands Department will

show.

All of which is respectfully submitted.

March 29th, 1892.

T. W. AKGLTN,
^MILIUS IRVING.

HOPEVILLE—PROTON,

Tuesday, 29th September, 1891.

Commission to T. W. Akglin and ^milius Irving, Q.C.

Presiiyit ; The Commissioners and the following named persons
;
principal persons of

the Township of Proton and vicinity :
—

Mr. Mackechnie, of Durham, M.P. P
for South Grey.

James Carson.

S. Rogers, Reeve of Proton.

Rd. Mack, Councillor.

James Corbett, Councillor.

Joseph McArdle, Councillor.

Duncan McMillan, Past Reeve and
J. P.

Peter McGregor, Past Reeve.

John Abbott, Past Deputy Reeve.

Robert Russell, Treasurer.

James Cavanagh, Township Clerk.

Patrick Shaw, Past Deputy Reeve.
Alexander McPhail, Ex-Reeve.
Thomas Campbell, Ex- Councillor.

James Buckley, Ex-Councillor.

John Dazell.

John Mackechnie.
John Campbell.

Richard Parslow.

. Neil Mackechnie.

James Murphy.
Thomas McQuae (Mcquha).

Mr. Mackechnie.—Have not any claim prepared, but will have one ready at
the end.

The Township of Proton consider that they have a right to a refund out of the sales

made of Grammar School Sales.

Mr. Mackechnie says, that ths claim is from December the 22nd, 1856, up to the
time of the Order-in-Council in October, 1858, which stopped further application from
Grammar School Sales ; also up to the time that the Fund was abolished in 1861.

Mr. Mackechnie says, that in respect of sales between December, 1856, and October,
1858, or March, 1861, Proton has not received anything, and that a refund should be
made thereon : neither for the receipts before 1861.

Mr. Mackechnie reads and refers to Mr. Pardee's Report of 1869, and draws attention

to the evidence of George Jackson, M.P., John Eckford, Samuel T. Rowe, Henry Brown,
James Rae, Thomas Adair, James Somerville ; A. McNab, Crown Land Agent, South-
ampton ;

James Trow, John McDermid, Benjamin Bothwell, James Stinson, Duncan
Saunders and Andrew Russell.
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Mr. Mackechnie reads Mr. Jackson's evidence specially.

James Carsox, siuorn :—There was a sale of land by Geori(e Jackson, in the Orange
Hall, at Durham. I was present. George Jackson took out centre window of the Orange
Hall and stood on the sill. People stood on north side of the building. He said there

would be a certain discount. When asked what it was, he replied he was not able to

say what it would be ; it was a discount—a refund.

Sales at this time were made of lands—Derby, Sullivan, Bentinck, Artemesia,

Sullivan and Proton, I think. I do not remember the year, but it was at the sale at the

Orange Hall ; there were two sales and one was at the Orange Hall. I understood

that the other sale was at William Jackson's private residence. I do not know which

sale was first ; he, George Jackson, mentioned Grammar School and othef lands.

The land I bought then at that sale was in Derby. The sale was, I think, in 1856.

The land in Derby might have been bought in my father's name, John Carson.

I understood the refund was for public improvements in the township.

(Signed) JAMES CARSOX,
Durham P.O.

Duncan McMillan, sworn :—The land sales I knew about in 1857 ; there were
two land sales, one in the latter part of 1857, the other in the beginning of 1858.

The sale I was at. was in Mr. Hunter's big hall or sitting-room. I was among those

who had squatted in Proton before th(-n, Xos. 13 and 12 lots, on the 16th concession. I

put up my claim, and the Squatters claim was acknowledged, and my land was not put

up to sale. I was told tliata refund of 5 per cent, for the opening up of the township
was to be made.

The sale of lands in the Township of Proton was put up in a different way—the

fourth part of the money was to be paid down, tlie rest in ibur equal instalments.

I went to VVilliam Jackson, who was acting for his biotli(r George, and I asked him
about the Proton sale, and he said that <£1,600 was wliat would be comin^ out of that

day's sales, for expenditure and improvements in Proton.

I have enquired repeatedly of Jackson, both George and his brother William, why
the money was not forthcoming, and all I could get was, that on one day Geoige Jackson

gave me a copy of the Order in Council, which kept the money from coming to us; this

was the year Joseph C. Morrison ran for Grey, as 1 handed to him this copy of the Order

in Council when he was going out canvassing.

The time that William Jackson gave me the information about the £1,600 coming

to Proton was after the day of sale, but at some time within the four years within which

the Proton land had to be paid. When I stated 5 per rent. I meant one-fifth of the

money, and I understood the land in Proton to be Grammar School Land.

The .«ales I referred to were in 1857 and 1858 ; the lands I referred to in Proton

were not all suld at the first sale in 1857, but at an adjourned sale in 1858 ; both sales

were in the same place, at Hunter's house ; "\i\'illiam Jackson was the salesman at the

sales, he was acting for his brother.

(Signed) DU^^CAN McMILLAN.

Neil Mackechnie, swoi-n :—I heard William Jackson the land agent, say on the

day of the sale, that there was some money coming back to us : this was in Durham at

the sale of the lands in Proton.

He said one-fifth was coming back to ns ; I did not buy at that sale ; I am 36 years

in Proton, and this sale was one year after I came in.
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The circumstances according to my recollection is, that I was present at the first

dav's sale, and then Jackson sold Proton lands that day and on the following day, and

that was the second sale ; I did not know of any other sales, because I, being a squatter

had had my place reserved, and then I left Durham and came to my place in Proton ; I

had no other interest tlian to secure my own place, and therefore was not a bidder
;

whether other sales after I do not know.

Jackson announced publicly that money was coming back to Proton ; I heard Jack-

son say so, as well a? those men in front who passed the word back.

(Signed) NEIL MACKECHNIE,
X His mark.

William McClelland, srvorn :—I was at the first sale of the Township of Proton
;

this, as far as my memory will go. was in 18.56, 'but I am quite certain that it was the

first sale that took place, that I was at.

I cannot say that I heard the agent William Jackson make the statements to which

Mr. Neil Mackechnie has testified.

Most of the land in Proton was sold that day, but some was not sold and there was

a second sale ; I d i not remember whether the fir.st sale was continued a second day ; the

second day we paid the instalmenrs ; there was another sale about three weeks afcer ; I

was not at it, but I remember neii^hbors who went to the second sale and got land.

We were thinking, (by which I mean I heard) that we were to get something back
;

I heard people speaking generally that something was to come back.

I bought and bid under the expectatron that money was to come back ; t knew that

the lands were Grammar School lands.

(Signed) WILLIAM McLELLAN.

Thomas Campbell, sworn :—I was at the first sale of the Proton lands held in Dur-

ham ; it was in 1856 I think ; I am almost certain in December, 1856 ; William Jack-

son sold the lands ; I heard him make no statement ; I was outside when the ai tides

of sale were read.

It was generally reported that something was to come back ; I can hardly answer

whether I bid on an expectation that money was to come back ; 1 had recently come
from Scotland and did not knc^w Canadian rules ; the sale was in Mr. Hunter's bar-room

or sitting-room, in Durham, on the east side of the road.

I do not think I was at the second sale ; I bid at the first sale and got land in my
own name.

I understood that the old survey was Crown land, and had been given out for occu-

pation some years earlier ; no sale of old survey that day, and that the sale in Decem-

ber, 1856, of which I have been speaking, was of Grammar school land only.

Afterwards—some year or years after—a sale took place oi thf^ lands of the old

survey which had not been taken up ] these were Crown lands.

(Signed) THOMAS CAMPBELL.

Daniel Rice, sworn :—I attended at the first sale of lands in Proton, at Durham,
in Hunter's; I am confident it was the first sale, but I don't know the date ; I was not

in at any time at Hunter's when the agent, Jackson, made a statement.

On the first day 1 bought a Proton lot in my own name, and the day after made a

payment thereon,
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It is more than I am aware of if, on the first day of the Proton sale, any other

township lands were sold.

1 bought my lot at auctio:i ; I always heard that there was money coming back,

(Next preceding paragraph withdrawn, as it was a very indefinite rumor he had
heard.)

1 have to explain that I did not bid at the sale on the lot I got, because it was
bought by another man and I got it from him ; but when I payed the money the day
after it was made out m my name, i.e. the location ticket.

(Signed) DANIEL RICE,
X His mark.

Joseph MoArdle, sivorn :—I was present at the general lands sale of Proton—the

new survey portion in 1856 ; it was held in Hunter's hotel on the 22nd and 23rd. De-
cember, 1856,

I bought two lots in Proton at auction—a public sale ; I had been in Proton two
years then and squatted on these lands ; I came back and forward to do the improve-

ments ; I got to Durham the evening before the sale ; I had instructions from two mem-
bers of Parliament that these being Grammar school lands, there would be reductions

hiade for the improvement on roads ; I got my lots knocked down at upset price—two
dollars per acre—second morning of sale.

I was unable to claim as a squatter, as I could not get my affidavit in on the usual

grounds on which squatters claim. #

I always heard that there was to be a reduction, by which I mean that part of the

money was to be paid back for improvements in the township ; I went to Mr. Jackson

before the land sale but could not get much satisfaction ; but understood from him there

was to be something of this.

The first day of sale the place was crowded, but I did not hear the public statement

which was reported to have been made ; I was not in much the first day becauso I was
endeavoring to get up my alfidavit o? possession as a squatter, and moreover, they were

selling in a diSerent part of the township from that in which I was interested.

On the second morning I purchased^ and paid on niy sale in my name.

(Signed) JOSEPH McAEDLE.

DuxCAN McMillan comes forward and says : I wish to say that the sale at which

I was present was in December, 1856, and that the previous date given by me referred

to a date at which I had made a payment of money, and I correct my previous evidence

so far—as to read, one sale in December, 1856, and the other sale in the beginning of 1857.

(Signed) DUNCAN McMILLAN.

Robert Russell, Treasurer of Proton, sworn :—I have been treasurer for about

the past nine years,—Dundalk P.O. Statement A I produce as all the information I am
able to fiad in the Proton books, which I have in my possession, to wit: the books since

township organized in 1857 to the present time ; and there have been no payments since

the statement was dated, 25th January, 18^9.

(Signed) ROBERT RUSSELL.
24
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A.

DuxDALK, January 25th, 1889.

John Blvthe, Esq., M.P.P. :

—

Dkar Sir,— I find the following entries in the books of the township treasurer of

Proton :

—

1874, Sept. 28th, From Treasurer of Ontario Municipal Loan Fund $1,0C0 00
1874, Nov. 2nd, " " " " 1,500 00
1876, Jan. 31st, From Provincial Treasurer as surplus distribution of

Municipal Loan Fund ".

2,132 80
1876, Aug. 7th, From Treasurer of Ontario L. I. Fund, Crown Lands . . 5 85

" " " " ^' Grammor school land 742 83

These are the entries just as I find them, and I hope you will be able to get
Proton its just share of the money due it.

Yours respectfully,

EGBERT RUSSELL,
Treasurer of Proton.

8 (t.f.) 25
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RETURN
To an Order of the Legislative Assembly passed on the 20th day of March, 1891,

for a Return showing the amounts in yearly aggregate of all sums received

from the sales of lands for agricultural purposes in Algoma East from

January 1st, 1871, to December, 31st, 1890. All sums received from the

sales of mineral lands in Algoma East during the same period. All sums

received for bonuses, ground rents, or timber dues, or in respect of or from

the sale of timber in Algoma East during the same period. All sums received

from the collection of taxes upon lands in Algoma East during the same

period. All sums received from the issue of liquor licenses in Algoma East

during the same period ; aud all sums expended by the Government in the

said Electoral District of Algoma East for colonization roads or other

public purposes during the same period.

Provincial Secretary's Office,
Toronto, March 30th, 1892.

J. M. GIBSON,
Secretary.

Mr. Campbell (Algoma).

(90)
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Rkturn to an Order of the 20th March, 1891, shewing the yearly aggregate of all sums
received from sales of lands for agricultural purposes, from sales of mineral land, for

bonuses, ground rent or timber dues, from collection of taxes upon lands from
January 1st, 1871, to December 31st, 1890, in Algoma East. And all receipts from
the issue of liquor licenses, and expenditures for colonization roads or other public

purposes in Algoma East for the same period.

SCHEDULE.

PAGE.

Keceipts from :

Agricultural lands 3

Mineral lands 3

Bonuses 3

Ground rents 3

Timber dues 3

Ex])enditure on colonization roads, wood ranging, agents' salaries and cost of surveys 3

Receipts from collection of taxes 3

" issue of liquor licenses 4

Expenditure through tlie License Department 4

" for Public School purposes = 6

" Public Works 6

" " Administration of Justice 7

" " Miscellaneous 8

. " through Department of Agriculture 9

Summary of Expenditure for " other public purposes." 9
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Return bj order of the Legislative Assembly, dated March 20th, 1891.

1st. Shewing the amount received by the Government for liquor licenses, issued

in the License District of Algoma East for the years 187G to 1891,

inclusive.

2nd. Shewing the amount of expenditure for public purposes, same period.

Year from 1st May to 30th April.
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Statemhnt of Expenditure for Public School purposes through the Education Depart-
ment, to Eastern Algoma, from 1871 to 1891.

Year.

1871.

1872.

1873.

1874.

1875

1876.

1877.

1878.

1879.

1880.

1881.

1882.

1883

1884.

1885.

1886.

1887.

1888.

1889.

1890.

1891.

Total

Amouut.

$ c.
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Return of Expenditures by the Department of Public Works in the District of East

Algoma from 1870 to 1890, inclusive.

Yeau.
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Expenditure by the Treasurer of Ontario in Eastern Algoma on account of " Adminis-

tration of Justice " and "Miscellaneous," from 1871 to 1890, inclusive.

Administration of Justice.

Year.

1871.

1872.

1873.

1874

1875.

1876.

1877.

1878.

1879

1880.

1881

1882

1883.

1884.

188.5.

1886

1887.

1888.

1889.

1890.

Total

4,569 70

5,729 41

6,500 00

6,628 68

6,240 86

7,304 55

7,827 33

9,133 51

7,945 08

7,818 73

6,667 90

7,464 04

8,930 70

10,070 94

12,755 89

13,411 14

13,751 42

18,296 49

22,010 27

17,284 28

200,340 92

The above is the total expenditure for Administration of Justice in Algoma.

East Algoma, say, one-half
, $100,170 4G.
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Miscellaneous.

1871, re Election.

1872

1875

1876

1878

1S7'J

1880, Distiessed Settlers

1884, re Election

Year.

Eastern Algoma, one-half

1885, re Election.

1887

1890

$ c.

402 52

6 50

300 00

385 39

219 72

976 47

117 11

3,048 46

1,892 37

650 86

2,609 37

$ e.

5,456 17

2,728 08

5,152 60

7,880 68

Mkmo.—After 1884, separate Election A.ccounts were rendered for East Algoma.

C. H. SPROtJLE,

Provincial Auditor.
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Statement shewing the yearly aggregate amounts expended through the Department
of Agriculture in the Electoral District of Algoma East from the year 1871 to lb90,

inclusive.

Year.

1871.

1872.

1873.

1874,

1875.

1876.

1877.

1878.

1879.

1880.

1881.

1882

1883.

1884.

1885.

1886.

1887.

1888.

1889.

1890.

Amount.

S c.

321 00
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RETURN
To an Order passed by the Legislative Assembly, on the 24th day cf

February, 1892, for a Return shewin.o- the number of persons con-
fined in the different Gaols of the Province as indigent persons,
unable to support themselves, and the length of time each person
has been confined. Also, a Return shewing the number of insane
persons confined in the Gaols of the Province, the length of time
each person has been confined, and the reason for being so

confined.

J. M. GIBSON,
Secretary.

Provincial Secretary's Office,

Toronto, April 4th, 1892.

Mr. Barr {Dufferin)

91
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RETURN

To an Order of the 26th Febr,uary, 1892, shovving the number of persons confined in the

different gaols of the Province as Indigent persons, and the length of time they have

been confined. Also, the number of insane persons confined in the gaols, the length

of time they have been confined, and the reason for their confinement.

County Gaol.

Algoma

Brant .

.

Bruce .

Carleton

Dufferin

.

Elgin

Essex

Frontenac

Orey

Hal dimand -

.

Indigent Persons.

Length of Confinement.

None

None

36 days
20 days

Kone

Since October 5, 1883
December 21, 1.S83.

June 14, 1890
November 1, 1890.

December 2, 1890.

October 31, 1891...

November 25, 1891.

January 20, 1892..

January 21, 1892..

10 days

30 days
GO „

695 days

.

243 „ .

130 „ .

86 „ .

28 ,. .

1 480 days

.

1 93 „ .

207
85
176

3
226
172
118

Insane Persons.

5 11 days each

.

lJl2 days
3'21 days each
1|23 days
l'51

155 M

Length of Confinement.

None.

None.

114 days
22 „
14 „ .

None . .

.

Since .January 25, 1891

.

I „ „ 8, 1892.
'

, „ 28,1892.
, September 9, 1882,

ijlSO days
175
15

100

1109 days.

Reason for Confinement.

No reason given.

Not tit subject for Asylum.

Dangerous to be at large.

Idiot.

No reason given.

Idiotic.

Not fit subject for Asylum.

Remanded for examination.

1 11 days No reason given.
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Return of the number of indigent and insane persons confined in the gaols of the Pro-

vince, etc., etc.

—

Continued.
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Keturn of the number of indigent and insane persons confined in tbe gaols of the
Province, etc., etc.

—

Continued.

County Gaol.

IxDiGEXT Persons.

Middlesex

Muskoka

Norfolk .

.

Northumberland
and Durham .

.

Ontario

Oxford

Parry Sound

.

Peel

Perth

Peterborough .

.

Length of Confinement.

Since September 18, 1891.

„ October 13, 1891...
M M 23,1891...
II January 7, 1892. .

.

II February 20, 1892.

Since December 29, 1891,

None

82 days
1162

l|38

1|27
122

2 years 1 month 6 days.
6 months 28 days

Since May 15, 1889
June 16, 1890
August 26, 1890...

II 28, 1891...
-I 31, 1891...

September?, 1891.

15, 1^91.

16, 1891.
October 1, 1891....

., 17,1891....
n 29,1891....

December 14, 1891,

•Januarj- 28, 1892..

None

Since February 6, 1892 .

.

II January 16, 1892..

20, 1892..

30, 1892..
,1 February 16, 1S92.

Since Octobers, 1891...
n 27,1891....

December 3, 1891.

28, 1891.
October 24, 1888...

15,1891...
January 22, 1892..
November 13, 1888.*

3, 1891,

February 26, 1892,
September 12, 1884,

March 4. 1892

Insane Persons.

2 5 months (each)

1 4 months
10 3 months (each)

1 2 months
2|42 days (each) .

,

]|2o days ....

Since September 2, 1891.

28, 1891.
M October 13, 1891...
I December 18, 1891.

Reason for Confinement.

Dangerous to be at large.

liSince January 29, 1892. .jAwaiting order for removal to
Asylum.

None.

1 Since March 4, 1892.
1 I. ,. 5, 1882.

I'Since November 20, 1889.

None.

1 Since February 12, 1892.

) Awaiting order for removal
) to Asylum.

Idiotic.

Awaiting removal to Asylum.

4 months
21 days .

Awaiting removal to Asylum.



55 Victoria. Sessional Papers (No. 91). A. 1892

Return of the number of indigent and insane persons confined in the gaols of the

Province, etc., etc.

—

Contimied.

CoLXTY Gaol.

Vi cscott

and Russfll.

Indigent Persons.

Prince Edward.

Rainy River. . .

.

Renfrew

Length of Confinement.

Simcoe

Stormout, Dun-
das and Glen-
garry

Thunder Bay

Toronto

Since February 18, 1892.

Since November 14, 1891,

140 days

.

96 .,

07 „ .

42 M .

27 .. .

Since June 18, 1886
M October 3, 1891 ..

.

II December 8, 1891.

16, 1891.

,. ,. 19, 1891.

II Jauuarj' 15, 1892.

t, H 20, 1S92.

30, 1892.

„ Februarv 9, 1892.

,, '17, 1892.

„ ,1 22, 1892.

24, 1892.

II March 1, 1892....
,1 4,1892....

None

1 85 days
1163

143
2 35

(each)

(each)

315 days.
171 II .

148 ,1 .

122
119
99
97
89
84
68
54
48
41
36
21

(each)

Insane Persons.

(each)

Since June 14, 1887.
April 16, 1889.

Length of Confinement.

::lJune 26, 1890... ('

January 23, 1892. J

Reason for Confinement.

Have no means of support. Phy-
sicians refuse to certify as to

their insanity, although com-
mitted as lunatics.

Since October 13, 1886..

„ July 5, 1890 . . . . 1

II December 26,1890 J

Epileptic

.

Over 70 years old ; considered
incurable ; not necessary to

be removed.

None.

731 days.
73
55
33
12
31
12

7
10

(each)

Waiting removal to Asylum.

Waiting examination.
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Return of the number of indigent and insane persons confined in the gaols of the

Province, etc., etc.

—

Continued.
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RETURN,
To an Order passed b}^ the Legislative Assembly on the 18th day of March, 1892,

for a Return of copies of all correspondence, since the last Return, between

any member of the Government and any other person or persons on the

subject of alleged education of medical students, in part at the public expense,

by the payment to members of one Medical Faculty of fees received from

students for teaching done by professors and lecturers, whose salaries are

paid entirely out of the funds of the Provincial University.

Provixcial Secretary's Office,

Toronto, April 4th, 1892.

J. M. GIBSON,
Secretary.

(92)
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Return to an Order of March 18th, 1892, of correspondence, since last Return,

on the subject of alleged education of medical students m part at the public

expense, by payment of fees received from students for teaching done by
professors and lecturers, whose salaries are ])aid out of the Provincial

Universit}^.

SCHEDULE

1892.

Mar. 10. Lettek.— Dr. W. B. Geikie, Dean Trinity Medical College, to

Hon. O. Mowat. in renly to the letter of Sir Daniel
Wilson :
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MEDICAL EDUCATION IN ONTARIO.

A Lettee to the Hon. Oliver Mowat, L.L.D., M.P.P., Attorney-General of
Ontario, in reply to a Letter by Sir Daniel Wilson,

L.L.D., F.RS.E., etc., to the Hon. the
Minister of Education.

To the Hon. Oliver Mowat, L.L.D., M.P.P , Attorney-GeDeral of Ontario, etc., etc.

Dear Sir.—A printed copy of a letter dated February 22nd, 1892, b}^ Sir

Daniel Wilson, President of University College, addressed to the Hon. the Minister
of Education, in reply to a" communication sent by me to you, dated Nov. 3rd,

1891, on the subject of medical education in Ontario, has just been sent to me.
The learned writer not only challenges, but entirely misconstrues and sometimes
totally misrepresents, perhaps not altogether wilfully, some of the statements in

the letter to which he replies. It is, therefore, necessery for me to trouble you
once more, in order to prove the substantial correctness of the position taken by
me throughout this entire discussion, and to cor7ect the misconstructions and
misrepresentations i^eferred to, so that the Government may the sooner be able

to reach such a solution of existing difficulties, as will be considered satisfactory

and fair to all concerned.

I shall not follow the learned president's example in using strong language
of denunciation or depreciation, nor shall I seek to slur the character of anyone,
whether long since dead, or still living. The position taken by those for whom
I speak, is far too strong to require the adoption of tactics so questionable.

I am greatly surprised that Sir Daniel Wilson, a gentleman occupying a posi-

tion so distinguished, and who, if spared, as I trust he may be, will soon reach
the four score limit of human life, should have seen fit to adopt the very opposite

course.

I.

—

The abolition of the former University Medical Faculty in 1853.

The abolition of the former medical faculty of the University in 185.3 is the

matter first alluded to by Sir Daniel. Up to 18.53, this faculty, maintained at

the public expense, and the only medical faculty in the Province so maintained,
was abolished by the old parliament of Canada, only ttvo of the members voting
for its retention.

It woulc be very difficult to find a case of any legislature coming to a more
unanimous decision on an educational question. It is easy, however, to explain
thi!s, all but unanimity of action, in view of the sound principle which was
then very generally held, and which commends itself noiu to most people
of ordinary common sense, " that it is not the duty of the state to use pub-
lic funds of any kind, in educating students for a special profession, .such as

medicine or law, any more than for any other calling by which people earn their

living." The government organ at the time in Toronto, The Leader of Nov. 22nd,
1852, in an editorial on "Medical Education," clearly explains the view which
then prevailed, " When we take our stand on an impregnable principle of politi-

cal economy, and assert that the state is not justified in employing public moneys
to produce an article which experience has .shown that private enterprise is

abundantl}^ able to supply, no one is bold enough to controvert this principle."

Also from the same paper of Oct. 26th, 1852 :
" There are three medical schools

in Toronto. Why continue to sustain one by public money, when the facts show
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that the article you want is supplied by private enterprise ?" The learned

president, however, with characteristic simplicity and self-contidence, says that

he has " No doubt that the abolition of the medical faculty was largely due to

the antagonism between the late Dr. Rolph and certain professional rivals ; the
Hon. Dr. Rolph being, at the time of its abolition, a member of the Government."
That a Canadian legislature, sitting in Quebec, and composed of members coming
from every part of both the old Provinces of Canada, could be influenced in any
appreciable degree by "antagonism" between Dr. Rolph and certain rival doctors

in Toronto, of which alleged " antagonism " the members, with hardly an excep-
tion, must have been entirely ignorant, is a suggestion in the last degree absurd.
If all Sir Daniel's views on questions pertaining to medical education, rest on
foundations as flimsy as this, they can hardly be deemed worthy of much atten-

tion. Having been in 1852 engaged in medical practice not far from Toronto,
and quite familiar with all the circumstances, I can testify that the decision

reached by the legislature was the result of the sound common sense policy laid

down and acted upon in regard to educating men for lucrative professions, with
the cost of which, the members hold, the country should have 7iothing luhatever

to do, and to-day jmblic opinion is on the side of this principle, as in 1853.

II.—A STUR CAST BY SiR DaNIEL ON THE LATE HoN. Dh. RolPH, WHO DIED IN

1870.

Sir Daniel Wilson, somewhat obscurely however, makes a further allusion

to the late Hon. Dr. Rolph, which, as a matter of good taste, would have been
much jetter omitted. Be mortuis nil nisi bonum is a familiar adage which is

happily very seldom forgotten.

The allusion is in connection with hints alleged to have been thrown out by
him, regarding the re-establishment of the medical department of Toronto Uni-
versity not long after its abolition.

Dr. Rolph was an eminent man in many ways, and with reference to this

allusion, I have pleasure in doing an act of simple justice to his memory. As
one of Dr. Rolph's intimate friends, and his colleague in the medical department
of Victoria College from 185 5 to 1870, when he retire<i from active work. I

never heard him say a word on the subject Sir Daniel refers to. During all those
years, probably no one knew him better, or saw more of him than the writer, and
he took the greatest interest and talked freely with his friends on every matter
connected with medical education. Had this subject been on his mind, he cer-

tainly would have mentioned it. As Dean ot tlie entirely self-sustaining medical
department of Victoria College, which he so ably conducted for many years. Dr.

Rolph was satisfied and happy, and greatly beloved by all the students. The
medical men he educated are scattered all over Canada, and not a few of them have
been, and others are now, worthy members of our several Canadian Legislatures,

and, with hardly an exception, they cherish and revere his memory.

III.

—

The Advance of General Scientific Knowledge, good ground for
SATISFACTION.

Everybody unites with the learned president in rejoicing at the advances
made in all branches of science. It is most desirable to have every department
of science necessary to a thorough general education, not only taught, but well

taught, in the Provincial University, which exists for the very purpose of afford-

ing the highest general culture to our youth who fill her halls, so that they may
4
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be ornaments to any profession or calling they may subsequently follow. We
are proud too, o£ our agricultural colleges, as indispensable to a farming Province

like Ontario. For the more scientific the farming, the better for every man in

the Province. No one grudges the support given to our normal and other schools

—to the schools of pedagogy, and of practical science and engineering, so as to

provide us with well educated teachers, surveyors, civil engineers, analysts and
with people skilled in any other department of scien2e which the country may
require for the development of its natural resources, and which unaided private

enterprise could not adequately, or perhaps at all supply, as we have not now,

and hitherto we never nave had, any such schools or colleges established in Ontario

by private enterprise. For such necessary purposes which the country's actual

needs call for, by all means let public aid be given always wisely, yet in no stinted

way. Up to this point but not beyond it, the writer agrees with the learned

president.

IV.—No Medical Education at the Public Expense.

The people of Ontario are in their own opinion quite sufficiently taxed now'

In not a few cases hard working farmers and others find it just hard enough to

make a fair living for themselves and their families. The Province, with praise-

worthy liberality, places a thoroughly good general education within the reach

of every young person who cares to have it. This can be carried even to gradu-

ation in arts or science in our Prorincial University, and in addition private

munificence has stepped in, for recently the Hon. Chancellor Blake gave the

princely gift of S2U,000 to aid arts students, who are beginning their studies, by
providing scholarships at matriculation. But to give learned and lucrative pro-

fessions, whjlly or even partially at the public cost, is quite another thing.

There is no such special lack of doctors as to call fur or justify our increasing

their numbers at the public expense. The profession of medicine indeed is now
so well filled, that many of those educated in ail our medical colleges go to the

United States and to other countries for a living. Are our farmers and all other

people in Ontario willing, or is it right that they should be taxed to educate

doctors to supply other countries than their own ? It is hoped that enough has

been adduced on this point to show the unreasonableness and manifest injustice

as far as the public is concerned, of continuing to sulisidize medical education in

the Provincial University. It clearly appears from his letter, however, that the

learned President is prepared to go any length in endeavouring as far as possible

not only to continue, but to extend the evil we complain of. Under all the cir-

cumstances of the case, it will, we think, be admitted that sufficient reasons have
been given in this letter to justify us in the most strenuous and increasing oppo-

sition to an unfair use of public funds, which should never have been allowed to

have a beginning, for we again assert, that this subdizing of one medical faculty,

is a threefold injustice

—

unjvM to the 'public ; to the a.rts department of the Uni-
versity, and last, but by no means least, to the self-supporting medical colleges,

for which, a.s having chartered them, the government is bound, we respectfully

submit, to secure absolute fair play, which is all they ask for. Can there be a

more rea.sonable )-equest ? Ontario has shown by forty years of experience that

medical college-can be uiostefficiently conducted on theentirelyself-sustaining prin-

ciple— providing buildings and everything else they require out of the fees of the

students they teach. Should any college happen to secure private endowments,
this is a matter with which no one has any concern. But as a rule, those which
are entirely unendowed, are said to do better work than others, for as their sue-
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cess depends entirely on the ability, zeal and assiduity of their professors and
lecturers, these feel necessitated to put forth all the energy they possess, and
therefore are believed to do better teaching. It was forty years ago proved, and
it is no less decisively proved to-day that the quality of the professional men
educated by a medical faculty maintained in part at the public expense, is not
a whit better, nor do they take any higher standing than others do, towards
whose education not one fraction of public money has been contributed. To-day
and for many years past, the standing of the candidates from the various medical
colleges, at the examinations of the several examining boards in Great Britain and
at the examinations of our own medical council, which all who intend i-esiding in
Ontario have to take, proclaims this Avith trumpet tongue over the whole land.
There can be no better evidence than this of the extreme unwisdom, as well as the
gross injustice of subsidizing, as is now done, one out of the six medical teaching
faculties, which, including the colleges for women, exist in Ontario. Our people
are sensible and shrewd and quite able to form their own judgment in regard to
such matters, and if the future is to be judged of by the past, the injustice com-
plained of will not be allowed to continue long.

v.— The President's Garbling.

Sir Daniel refers with much warmth and in strong language to my reference
to the Legislative grant of $160,000 given to the University after the fire He
speaks of my "making to the Attorney General, a charge against the authorities
of the University (page 4 and page 6), of my letter having been forwarded to him
by the Hon. the Minister of Education with the request for a reply to its grave
charges, including that of fraudulent misappropriation of public fund obtained on
false pretences." I never made any such charge, and never used, or wrote any
such words as are here attributed to m.e. Had Sir Daniel been a younger man,
I would with utmost indignation have thrown back these words upon him. I
content myself with entirely repudiating the idea he disingeniously seeks to con-
vey to those who only see the tew extracts he has garbled from my letter, with
which evpn he appears to have deceived himself. Such a thought as the " fraudu-
lent misappropriation of public funds obtained on false pretences " on the part
of the " authorities of the University " never once entered my mind, nor has any
one of the many who have spoken to me on the subject ever hinted at such an
inference as that which Sir Daniel has drawn from my letter. I greatly respect
the Senate and the Professors of Toronto University and would as soon think of
charging the Premier of Great Britain with till-tapping as of doing what Sir
Daniel Wilson's letter indicates. What I meant was this—and a careful reading of
Sir Daniel's many admissions in his letter, and a knowledge of much to which he
either does not refer at all or passes over very lightly, has only intensified my
conviction of its truth—that the legislature of Ontario which voted the 3160,000
referred to, had not the remotest idea, any more than the members of the Govern-
ment theviselves, that a very large sum, equivalent to a considerable and possibly
the greater proportion of the amount granted, v\^ould be spent in erecting build-
ings largely for medical teaching purposes and it appears to me incredible that it

should be so spent in this way which, it is admitted, neither the Legislature or
the Government for one moment either intended or anticipated. I refer of course
to the large expenditure for dissecting rooms, vat rooms, etc., for the study of
human anatomy, and for other class rooms used for medical education in this one
College, while all other medical colleges in the Province provide everything of

this kind wholly at their own expense. And I have reason to know that an
influential section of the University Senate takes the same view of this matter.

6
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I know also that however lar^e the amount whioh has been spent in what I regard

as the unjust and unwise way objected to and wiiich was all public money quite

as much as the grant—even if it had exceeded the amount oi* the grant—would
have been raised somehow or other and the entire 8160,000, that is the whole
grant, as a matter of course applied to the special purpose for which it was voted.

Ever\'body at all acquainted with the financial affairs of Toronto Universitv at

the present time is aware that the amount of money already spent on these build-

ings has seriously crippled the University and prevents the possibility of some
departments, however urgent their needs, having their due share of money spent
upon them. From Sir Daniel Wilson's letter it might be gathered that the Medi-
cal and Biological Departments constitute almost the entire University. This is,

however, by no means the case. Yet from the lavish way in which money has

been spent on these and the warm justification of this expenditure by the learned

President and his proved willinLjness to increase it, one cannot help thinking that
he considers it the right thing to do, althouu^h the inevitable result of this policy

is to leave some important department-^ largely unaided to struggle along as

best they can. Is this policy not likely in the near future to prove injurious to

the best interests and usefulness of the University ?

VI.

—

Sir Daniel Wilsox ox thk Biological Buildings and the Uses to
WHICH THEY ARE APPLIED.

The President seeks to throw doubts on my statements as to the Biological

Buildings being used to any great extent or having been intended largely for

medical teaching purposes. He seeks to befog his readers by quoting the num-
ber of square feet contained in the buildings, etc. This the President parades as
" facts," but they have very little bearing indeed on facts of another kind taken
from the official calendar of the University of Toronto Melical Faculty, for

1890-91, in which there is a full page-sized cut of the main part of the Biological
Building (facing page 28), while on page 27 is the following: "The teaching in
" this department will follow closely the requirements of the College of Physicians
" and Surgeons, and will in addition comply with the regulations of the Univer-
" sity of Toronto " (that is, in medicine).

University of Toronto MedicaL Faculty.

" The fourth session since the re-establishment of the Medical Faculty of the
" University will commence on Wednesday, October I, 1890, when the opening
" lecture will be delivered in the Biological Laboratory '' (page 19). On this

occasion, October 1, 1890, Sir Daniel Wilson, LL.D., etc., isrep irted in the Toronto
World of October 2, 1890, to have said that " Toronto University had spent some
S130,000 on these magnificent buildings to give medical students the best

equipped school in Europe and America." Why did the President not refer to
this speech in his letter. He should have quoted it.

The official calendar of the University Medical Faculty for 1891-2, has the
following paragraph •

—

"Univer.sitv of Toronto Mkdical Faculty.—The fifth ses.sion since the
' re-establishment of the Medical Faculty of the University of Toronto will com-
" raence on Thursday, October 1, 1891, whon the opening lecture will be delivered
" in the Biological Laboratory."

7
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" The lectures and demonstrations in the subjects of the first and second

years will be given in the Biological Laboratory and in the lecture rooms of the

University."

This last paragraph means that tvjo sessions of medical teaching work out of"

the four required—that is, exactly one-half of the medical coarse—is done in

buildings erected at the public cost. After trying, notwithstanding his full know-
ledge of this being the case, to show how little the new buildings are used for

medical teaching and saj'ing, although they contained dissecting rooms, bone-

rooms, vat rooms, etc., that they would have been built all the same had no medi-

cal faculty existed, he virtually admits that his contention is incorrect, because
compelled to do so, for on page 6 he says :

" And insofar as certain portions of

the building are set apart for the medical faculty, a report was obtained from

the architect specifying their estimated cost and on the basis thus furnishe'i an

annual rent of SI,200 is charged to the medical faculty, in accordance with the

report of a joint committee of the Board of Trustees and the Senate, as what, in

their estimation, would be a just and adequate allowance as interest at four pei-

cent, on the cost of erection." (See recent finance report of University Com-
mittee.) It is said that this decision to charge rent was only recently reached an' I

was not contemplated by the promoters of the medical part of the building.

This §1,200 looks well and fair on paper, but in reality- it is not in any sense an
adequate return for the great cost as well as the deterioration in the value of the

property. To understand this last point clearly it has to be borne in mind that

dissecting rooms, vat rooms and others, where human anatomy is studied and
taught for at least six months of each year, now form part of this fine pile of

buildings. The parts of the building actually used for this work must necessarily

have a very strong and—even to many medical men and students—a mo>t
unpleasant smell. Thib is so all-pervading that it creates a dissecting room atmo-

sphere far and near so as to make even a large building more or less unpleasant

from the basement to the roof. This smell it is impossible entirely to get rid of.

With care it may be lessened in some degree, yet, do what you will, the air in

adjoining apartments will often be found so unpleasantly tainted as to be posi-

tively sickening to a great many persons. 1 have already heard of a good many
complaints by University Arts students on this very gi-ound, some saying to mo
that "the smell was simply abominable.' Indeed, so long as di-secting is carried

on at all or bodies kept in vat rooms in any building, this hateful odor will

inevitably continue, It is said that the plans for the dissecting and vat rooms
and the rest of the " medical faculty " portion of the building was never sub-

mitted to the Senate. Is this the fact or not ? Sir Daniel Wilson tries to show
how little room the medical students occupy in the Biological department, but

everyone says there are a great many more of them (said to be fully two to one

—see University class list for 1891) than there of Arts students, who are taking

the science course. I can venture the opinion quite safely that, let dissecting goonand
the regular courses of anatomy continue to be given in the building as at present

time, and before long no one will be found willing to occupy either as a teacher

or student any of the lecture or other rooms near enough the anatomical region

to be more or less smell-stricken, unless those who are either teaching or studying

human anatomy. It will soon all be left for the medicals. How far will the

Si,200 to be charged for rent go in meeting the interest on the cost of those

extensive portions of the building thus rendered comparatively useless ? Twice

81,200 would not do it. Besides this, is it fair to have any Arts professors or

Arts students, male or female, subjected to this unbearable unpleasantness ?

Under existing circumstances non-medical studeuts—even ladies—have, against

8



65 Victoria. Sessional Papers (No. 92). A. 1892

their wish, seea what they would gladly have avoided seeing, and some have suf-

fered more or less from contaminated air, who did not expect this sort of thing

when they entered on their studies. Having been a medical teacher nearly all

my life, I speak from experience. In Trinity Medical College we suffered much
some years ago from the air of our entire building being more or less tainted in

this way no matter what .night be done to prevent it. For the sake of Profes-

sors and students alike the faculty, as soon as possible, but entirely at their own
cost, erected tlie admirable building now in use for anatomical work which is

completely isolated, and ever since we have had no discomfort. But there is

another p.ertinent question. With the regular increase in her own Arts classes

and the advent of the Victoria Arts students in the coming fall will till every nook
of space in the entire building available for teaching not be required for purely
Arts and general science purposes.

VII.

—

Sir Daniel Wilson Approves of all the Outlay so far, of Public

Funds on Medical Education, and is Anxious to go even Further.

Sir Daniel Wilson thinks it quite right that the State should pay a large

share of the cost of medical education, including building dissecting-rooms, etc.

Not long since he was a member of a committee of the Senate, indeed, he second-

ed the motion defining its duties, viz.: " To urge upon the Government the pro-

priety of constituting anatomy, pathology, and sanitary science, a part of the work
of the University, and to assist the University in providing the requisite means."
This resolution appeared in the Globe of May 11th, 1891. It simply meant in

addition to all the already great outlay on buildings, the establishing of these

state-paid professorships in medicine. The project was vigorously protested against

at once, and, fortunately, came to nothing, and the committee was discharged.

The Hon. the Chancellor, and other influential members of the Senate, were known
entirely to disapprove of it

;
yet, as an illustration of the pertinacity with which

the idea of getting all that can be got from the public pur.se is clung to, certain

speakers of the same way of thinking as Sir Daniel, at a University public gath-

ering not very long since, referred to further action in this matter as being " merely
postponed " on account of the losses caused by the late fire, thus foreshadowing
their intention in due time of pressing this preposterous claim on the Government,

VIII.

—

Fees Earned by University-paid Arts Teachers, should be used

ENTIRELY FOR ArTS SUPPORT.

In my letter, certain fees paid by the medical students in the first and second

years, were spoken of. Sir Daniel thus refers to this point :
" Under a Univer-

sity Statute confirmed by the Lieutenant-Governor-in-Council, all fees paid by
medical students are apportioned to the " medical faculty." In the interpretation

of this statute, fees paid by students for physiology, chemistry and biology, have
been so apportioned. Here I would very specially ask—under whose " interpre-

tation " of the statute was this done—that of the Attorney-General, or th^ Minis-

ter of Education, or the Chancellor of the University ? The aggregate amount of

the fees thus earned entirely by professors and teachers, paid by the University,

or from other public funds, (a small portion of it being earned in the school of

practical science), is no trifling sum, being S."-»4 from evety first year's student, and
S3 7 tor every student in the second year. A.llowing sixty students in each of these

years, the total amount would be §4,260.

2—92 9
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According to ordinary business principles, this money should go, without any
deduction, towards the payment of the salaries of the teachers who give the instruc-
tion.

This would make just so much more public money available, for the many
purposes where it is so much needed, especially in the arts department of the
University. Sir Daniel Wilson, himself, however, after making certain deduc-
tions from these fees, for one pnr]iose or another, admits that those for chemistry,
(general), and physiology, do go into the medical fund—this amounts to S24 per
student in the first and second years respectively—sixty students in each year
win give 120x24 =$2,880. This sum is earned wholly by University-paid "arts

professors, and clearly therefore, belongs to the arts department. It would go a
long way towards paying the small salaries given to assistant teachers in many of
the arts departments where extra teaching is much needed, but cannot be had, to
the extent required by the students, from want of funds. In the self-sustaining
colleges, all the teaching is done in every subject by the ])rofessors, who are paid
out of the fees they earn—and all expenses are also paid out of these fees. Sir
Daniel, himself, admits that some " re-adjustment of some of the arrangements
heretofore adopted in reference to the special medical fund, may couuiiend itself

to your judgment under present circumstances, is possible."

IX.

—

Impoktant Points left Unnoticed—Irrelevant Matters Dragged in.

Sir Daniel passes over without the slightest notice, the self-evident injustice

of subsidizing one medical college at the public expense, and tacking it on to the

Provincial University as its medical faculty, thus bringing ^t into unfair competi-

tion with the other five which are altogether self-sustaining. Nor does Sir Daniel
allude to the fact stated in my letter, that the work done in the latter institutions

has been proved year after year for many years, before competent medical boards
at home and abroad, to be as good as any done in Canada. This is absolutely

undeniable. The restoration of a medical faculty to the Provincial University
has been proved once more, to be a very great, and quite an unnecessary expense
to the University and the country. One disastrous result has been, to de-provin-

cialize the University in medicine, making her, not a friendly co-worker with all

our medical colleges, as from her provincial character she should be, but bringing

her down to the undignified and unprovincial position of being a keen and a most
unfair, because a subsidized competitor with every one of them, for each student

—and this, notwithstanding the fact that some of these colleges, our own for

example, have been for many years affiliated with her,under their respective charters.

The president sees fit to drag medical council matters too, into his letter. What
have these to do with the question of the unfair public subsidizing of medical
education in one college out of six ? The gentlemen to whom the speaker in the

medical council refers, quoted by Sir Daniel, are amongst the best friends of that

body, and are excellent judges as to what is its wisest and best policy. All they
desired was, to have time given for the careful consideration of every step, when
great changes were being made, so as to avoid the taking of even one false step,

which might create trouble and possibly have to be retraced. The president also

refers to Trinity Medical College having been asked five years ago to join in the

formation of the restored medical faculty. There is no use bringing this question

up now, as at present, it has no bearing whatever on the matter in hand. One
objection to her doing so, which is unanswerable, is stated in my letter, that
" medical colleges large enough to require the services of a complete staff of pro-
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fessors and other teachers, can no more be rolled together than can large conore-
gations or public schools." Besides this, Sir Daniel knows very well that the
scheme submitted in 1887 to Trinity Medical College, and the agreement made
subsequenth^ by the University, with the Toronto School of Medicine, were very
materially different. The learned president too, thinks it a good plan as in Edin-
burgh, to have many hundreds of students attend the same classes. This necessi-

tates the employment of a perfect army of grinders, causing a large additional
expenditure to every student. Besides, professors who can keep up the attention
and profitably teach classes of several hundreds, are few and far between, either

in Canada or elsewhere. As a practical medical teacher, I much prefer the London
plan of having self-supporting medical schools, with large, yet not too large classes,

as better both for professors and students. Once more, I am surprised that the
president should have stooped to refer to a matter long since fully answered, but
to which he calls even special attention. This is the closing paragraph of an old
letter of mine, dated March, 1887, the president should have said, but he did not
do so ; that this entire letter was written for the veiy purpose of showiuo- how
" unwise " and " undesirable " it would be to restore a medical faculty to Toi'onto
University, that to do so would reduce the University so far as medicine was con-
cerned, from her provincial position as a centre, round which all the medical col-

leges might cluster, each sending up a quota of its students to graduate every
year, to that of a mere local college competing keenh' for students. In the lif^ht

of to-day, does this not seem somewhat prophetic ? The only part of this lefiter

Sir Daniel quotes, is the v^ery end. " I think it will be ample time to o"ive the
subject full consideration, when we learn that the Government of Ontario, with
the cordial .support of our Provincial Legislature, has fully decided to create,

equip and endow liberally, a new medical teaching body ; and to provide for it a
staff of the best teachers the country can furnish ; each of whom shall have a
salary secured to him of not less than 82,000 a year, for each of the principal
chairs; and a suitable retiring allowance, when, from age or ill health, he is no
longer able to discharge his duties. Till this is done the project is a mere " castle

in the air." This letter ended as it did, only because on indubitable authority I

was informed, and then believed, that the " conditions " pre-supposed by me, of
"endowing and equipping," the giving of salaries and retiring allowance, etc., were
just as likely to occur, as would be the appointment of Sir Daniel Wilson as
admiral-in-chief of Her Majesty's navy, or the extension of the Toronto Street
Railway to the moon, and no more f^o. The old letter is filled with all sorts of
reasons showing that matters had much better be left as they were and that the
proposed scheme would be very unlikely to work well, and that the carryino- of
it out, bri.stled with many real and most practical difficulties. Has this not proved
to be the case ?

In answering my letter, Sir Daniel has left entirely out of sight its principal
feature, viz.: the huge injustice and impolicy of subsidizing with public funds, one
and only one of our six medical colleges. Yet this is one of the main points of

the whole discussion—not only so—but he defends all the outlay of public funds
connected with this injustice, and has shown him.self ready, and even anxious to

increa.se it, and he never so much as mentions the crippling effect of the recent
unprecedented expenditure on the other departments of the University.

In the absence of sound, and often of any arguments against my contention,
he has resorted to all sorts of detraction, and has, as I have alread}^ said, put into

my letter as used by me, against the authorities of the University, words I never
wrote or spoke, and thoughts that never once entered into my mind ; whether the

11
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words I allude to are Sir Daniel's own, or merely quoted from an official letter

addressed to him, and endorsed by him, or not, I do not know, but in cither case
they are, to use the mildest word possile, entirely and most mischieviously incor-

rect and misrepi'esenting. He has dragged all sorts of subjects into this discussion,

which have nothing more to do with it than the fixed stars.

In this reply, much longer than I could have wished, I have striven to confine

mj^self closely to the subject under consideration, I close by sincerely hoping that
very soon a settlement of this question, jfus^ to all concerned, may be reached by
the Government.

I have the honor to be,

Yours with the L^a-eatest respect,

WALTER B. GEIKIE,

Dean Trinity Medical College.

HoLYROOD Villa, Maitland Street.

Toronto, March 10th, 1892.
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RETURN
To an Order passed by the Legislative Assembly on the 1st day ot' April, 1892,

for a Return of copies of all correspondence between the Minister of Educa-

tion, or any officer of his Department, and the Principal of Upper Canada

College ; between the Minister, or any officer of his Department, and the

Trustees of the College ; between the Principal and Trustees of said College

and the Minister, or any officer of his Department, and any officer of the

University of Toronto, in reference to the expenditures for the new site and

buildings for the College, or the endowment of the College, or otherwise in

reference to any expenditure assumed to be made under the authority of the

Statute relating to the endowment of the CoUecre.

By Command.

J. M. GIBSON,
Secretary.

Provincial Secretary's Office,

Toronto, April 4th, 1892.

(Mr. Miscamphell.)

(93)
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Return to an Order of the Ist April, 1892, of correspondence between the Min-
ister of Education or his Department, and the Principal of Upper Canada
College, the Trustees of the College, or any officer of the University of

Toronto, in reference to any expenditure assumed to be made under author-

ity of the Statute relating to the endowment of the College.

SCHEDULE. Page
1891.

Oct. 9.—J. E. Berkeley Smith, Bursar, to Hon. G. W. Ross, Minister of Edu-
cation 3
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UNIVERSITY AND COLLEGES.

Bursar's Office, October, 9th, 1891.

My Dear Sir.—I am directed by the Board of Trustees of the University

to forward to you the following copy of a minute made at a meeting held on the

8th inst. Moved by Mr. Blake seconded by Sir Daniel Wilson, and resolved that

the Board having been apprised of the rumor that under the Legislative authority

to buy a site for U. C. College, and to expend 8120,000 for buildings thereon and
to equip the same. The vast sum of S280,000 has been already spent, and that

large additional expenditures and commitments are proposed by the U. C. College

Trustees, feel it their duty in view of the interests of the University, under the

same legislation, to protest against such additional expenditures and commitments
and to request that they may have the opportunity of being heard at an early

day before any such expenditures or commitments are agreed to ; and that a

statement of expenditures to date, in detail, may be furnished them.

Ordered, that a copy of this resolution be transmitted by the Bursar to His
Honor, the Lieutenant-Governor in Council.

Yours faithfully,

(Signed), J. E. BERKELEY SMITH, Bursar.

The Honorable, G. W. Ross, LL.D.,

Minister of Education, Toronto.

UNIVERSITY AND COLLEGES.

120 SiMCOE Street, Toronto, October 9th, 1891.

My Dear Sir.—I am directed by the Board of Trustees of the University to

forward to you the following copy of a minute made at a meeting held on the 8th

instant

:

" Moved by Mr. Blake seconded by Sir Daniel Wilson, and resolved, that

the Board having been apprised of the rumor that under the Legislative authority

to buy a site for U. C. College, and to expend Si 20,000 for buildings thereon and
to equip the same. The vast sum of S280,000 has been already spent, and that

large additional expenditures and commitments are proposed by the U. C. College

Trustees, feel it their duty in view of the interests of the University under the

same legislation, to protest against such additional expenditures and commitments
and to request that they may have the opportunity of being heard at an early
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day, before any such expenditures or commitments are agreed to ; and that a
statement of expenditures to date in detail may be furnished to them."

Ordered, that a copy of this resolution be transmitted by the Bursar to His
Honor, the Lieutenant-Governor in Council.

Yours faithfully,

(Signed), J. E. BERKELEY SMITH, Bursar.

The Honorable G. W. Ross, LL.D.,

Minister of Education, Toronto.

Toronto, October 20th, 1891.

My Dear Sir.—I am anxious to make the necessary Order-in-Couucil for

the transfer of the old site of Upper Canada College to the trustees of the

University of Toronto, and also to adjust several other matters consequent upon
the removal of Upper Canada College and the erection of new buildings, and
would suggest the appointment of a sub-committee of the Board of Trustees to

confer with me and, possibh', with my colleagues, in order to effect a settlement

of the matters above mentioned, and any other matters that may arise in the

same connection.

Yours truly,

(Signed), GEO. W. ROSS.

J. E. B. Smith, Esq.,

120 Simcoe Street, City.

Kindly bring this matter before the Trustees to-day.

120 SiMCOE Street, Toronto, October 30th, 1891.

My Dear Sir.—Your letter of yesterday's date suggesting the appointment

of a sub-committee of the Board of Trustees, regarding the transfer of the old site

of Upper Canada College, has been laid before the Board and the following

minute made :

'• Ordered, that a Com.mittee composed of the Chancellor, Sir Daniel Wilson

and. Dr. Hoskiu confer with the Minister and his colleagues as requested."

Yours faithfully,

(Signed). J. E. BERKELEY SMITH, Bursar.

The Honorable Geo. W. Ross, LL.D.,

Minister of Education, Toronto.

4
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120 Simcoe Street, Toronto,

3id November, 1891.

My Dear Sir,—Supplementing my letter of the SOth nit., in which I com-

municated the appointment by the Board of Trustees of the University, pursuant

to your recent letter, of a committee to confer with you and your colleagues

regarding the transfer of the old site of Upper Canada College, I beg to state that

the Committee are prepared to confer with you at your convenience.

Yours faithfully,

(Signed) J. E. BERKELEY SMITH,
Bursar.

The Hon. Geo. W. Ross, LL.D.,

Minister of Education,

Toronto.

Toronto, December 24th, 1891.

Mt Dear Sir,—Kindly intimate to the Trustees of the University, at their

Board meeting this afternoon, that I have not been able to close all the accounts

respecting the new Upper Canada College, and therefore cannot settle con-

clusively the terms upon which the old site on King street could be transferred

to the University. Considerable progress was made toward a settlement at a con-

ference with a Committee of the Board on Monday last. I expect, immediately

after the holidays, to close the whole matter. In the meantime, however, should

the Trustees desire to initiate any scheme for the disposition of the old site of

Upper Canada College whereby it may be rendered productive, the Government
will be prepared to consider it.

Yours truly,

(Signed) GEO. W. ROSS.
J. E. B. Smith, Esq.,

120 Simcoe street, City.

120 Simcoe street, Toronto,

24th December, 1891.

My Dear Sir,—The Board of Trustees of the University have had before

them a letter from Messrs. Geo. A. Case and Melfort Boulton, of which the follow-

ing is a copy :

—

Toronto, December 12th, 1891.

J. E. Berkeley Smith, Esq.,

Bursar, University of Toronto.

Dear Sir,—We are about to get up a joint stock company to build a first-

class hotel in Toronto, probably suj)erior, but certainly not inferior, to the Windsor
of Montreal ; having the assurance of several capitalists that they will take stock
in the company, if gone on with on the lines we propose, we are confident of the

success of the project.

5
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" Whilst having several sites in view, one of which is offered on most favor-

able terms, we being interested for various clients in the locality, would prefer to

get part of the College block, and we would therefore ask your Board to give us
the option on the easterly 200 feet running from King street to Adelaide street

for three months, to enable us to get the stock taken. We intend to put the land
in to the Company at the same price paid you, and therefore, of course, will expect
you to pay the usual commission.

" We have no doubt your Board will see the advantage the building of a
palatial hotel will be of to the rest of your property, and therefore we will not go
into that phase of the question at present. Not wishing to tie up your property
in any way, we would propose that you enter a memorandum in your minute
book, that on the 1st of April we will be entitled to purchase the property for

$100,000 upon paying a deposit of S10,000, and a further payment of $15,000
within thirty days, the balance of purchase money to be secured by a first mort-
gage on the property with interest at 5 per cent. , the terms of this

mortgage to be arranged when the deposit is made.
" Trusting j'^our Board will give this matter their favorable consideration at

as early a date as possible, we are,

" Yours trul}^,

" (Signed) Geo. A. Case."

After consideration of this letter the Board appointed Messrs. Hoskin and
Loudon a committee to interview Messrs. Case and Boulton, and to discuss the

matter with them, particularly with a view towards getting the offer increased.

This Committee subsequently met Messrs. Case and Boulton, and as a result of

the interview the latter forwarded for submission to the Board a letter in the
following terms :

—

" Toronto, 21st December, 1891.

J. E. Berkelet Smith, Esq.,

Bursar, Toronto University.

Dear Sir,—Since meeting Prof. Loudon, Mr. Hoskin and your.-?elf, we have

carefully considered the question of price, and are of the opinion that the price

mentioned is a fair one, and that to increase it would simply kill the whole pro-

ject. We are

Yours truly,

(Signed) Geo. A. Case.
Melfort Boulton."

The Board had this letter before them at their meeting to-day, and after

receiving the Committee's report at their interview and carefully considering the

whole matter, directed me to inform you that the Board recommend the accep-

tance of the proposal with the following modifications :

—

L A street 66 feet wide on the west side of the proposed block.

2. $10,000 more price.

3. The south-west corner of the block to be one of the main corners of the

hotel.

6
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In view of the pressing necessity, if the offer is to be taken advantage of,

of accepting it without the smallest delay, the Board would respectfully ask that
the Government will arive the matter their consideration at once.

Yours faithfully,

(Signed)

The Hon. Geo. ^Y. Ross, LL.D.,

Minister of Education,

Toronto.

J. E. BERKELEY SMITH,
Bursar

ToKONTO, 29th December, 1891.

My Dear Sir,—I submitted your letter of the 24th instant to n^y colleagues

to-day, and am pleased to inform you that the government is prepared to sanction
the sale of a portion of the site of old Upper Canada College on King street for

the purpose of a hotel, on the terms offered by Geo. A. Case, on behalf of his

clients, with the modifications recommended by the Board of Trustees.

Yours truh',

(Signed) GEO. W. ROSS.
J. E. B. Smith, Esq.,

120 Simcoe street,

Toronto.

120 Simcoe Street, Toronto.

31st Decembej-, 1891.

My Dear Sir,—I am directed by the Board of Trustees to transmit to you
the accompanying copy of a minute made by the Board at their meeting to-day,
relative to the proposal of Mes.ers. Case and Boulton as to a portion of the Upper
Canada College block.

Yours truly,

(Signed) J. E. BERKELEY SMITH.
. Bursar.

The Honorable George W. Ross, LL.D.,

Minister of Education,

Toronto.

The Board of Trustees of the University of Toronto having taken into con-
sideration the correspondence upon the subject of an option for a portion of the
easterly part of the Upper Canada College block, their minute thereon of the
24th of December, 1891, their communication to the Minister of Education, and
his letter intimating the approval ot the government, resolve as follows :

—

1. The Board will not, before the 1st day of April, 1892, recommend any
disposition of any part of the Upper Canada College block which may interfere
with the completion of the arrangement hereinafter stated.

7
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2. In case on or before the said 1st day of April, 1892, a deposit of S10,000
is paid to the Bursar, and in case within thirty days after such payment, a further

payment of SI 5,000 is made to the Bursar, the Board will recommend to the

government that the easterly 200 feet of the Upper Canada College block, being

that portion which may be described as follows :—Commencing at the north-west

corner of King and Simcoe streets in the city of Toronto ; thence northward along

Simcoe street to the south-west corner of Simcoe and Adelaide streets ; thence

westward along Adelaide street 200 feet ; thence southward parallel to Simcoe street

to King street ; thence eastward along King street 200 ieet to the place of beginning,

be sold and conveyed to the nominees of Messrs. George A Case and Melford
Boulton at the price of Si 10,000; the balance beyond the said two sums of

S25,000 being secured by mortgage with interest at five per cent, per annum
payable half-yearly at such time or times as may be agreed on between the Board
and Messrs. Case and Boulton at the time of the payment of the deposit of S10,000.

3. It will be a condition of this recommendation being made, that Messrs.

Case and Boulton or their nominees give a satisfactorv security by bond for

$10,000, liquidated damages, for the erection on the premises, within two years,

of a first class hotel at least equal to the " Windsor " in Montreal, at a cost

estimated at about §650,000, and guaranteed to be not less than $500,000 ; whereof

one of the principal corners shall be on the south-west corner of the sold premises.

4. The premises are to be taken subject to any local improvement rates which
may exist at the time the option matures.

5. In case the arrangement is completed, a street 66 feet wide, is to be laid

out immediately to the west of the block between King and Adelaide streets.

6. In case the arrangement is com!)leted, Messrs. Case and Boulton are to be

paid the commission whicli the University has been paying agents on its recent

sales, viz.. two and one-half per cent, on the first $4,000, and one and one-quarter

per cent, on all above this amount.

7. Time is strictly of the essence in every stage of the arrangement.

8. In case the option is not availed of, it falls to the ground on the 1st day
of April, 1892.

9. In case the deposit of $10,000 is paid and the $15,000 is not paid, the

deposit is to be forfeited and the arrangement falls to the ground.

15th March, 1892.

My Dear Sir,—Referring to my letters of December last, co";veying to you
the minutes made by the Board of Trustees of the University, with regard to the

option given Messrs. Case and Boulton on the easterly 200 feet of the Upper
Canada College block, I now beg to inform you that 1 have received a letter from

Messrs. Case and Boulton of date the 5th March, in which tliey state: We very

much regret having to inform you that after seeing nearly all the largest capital-

ists in Toronto we have come to the conclusion that it is at present impossible to

get the amount of stock taken which would be required for the building of an

hotel, and we consider it only fair to your Board to release you from your agree-

ment, and not to keep your property tied up any longer.

This letter was read at the meeting of the Board held on the 10th inst.

Yours faithfully,

BURSAR.
Hon. Geo. W. Ross, LL D.,

Minister of Education.
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(No. 94.)

Return to an Address to His Honour the Lieutenant-Governor, of the twenty-
ninth April, 1891, praying that he will cause to be laid before this House a
Return showing: (1) A list of the names of all companies incorporated by
special Act or under the Act intituled " An Act respecting the incorporation

of Joint Stock Companies by Letters Patent," with powers of Trust Com-
panies. (2) Copies of all Orders in Council, Reports to Council and papers
in relation to the incorporation of any such Company, and all correspondence
passing between the Government or the Attorney-General, and any such
Compan}' or any person in reference to the incorporation of any such Com-
pany and the powers applied for or to be granted. (3) Copies of all Ordei-s

in Council passed in relation to any .such Company under R.S.O. Chap. 157,
sec. 74. (4) Copies of all agreements or contracts entered into with any
such Company, for the investing through the instrumentality of such Com-
pany of the funds standing from time to time in the High Court of Justice
or any part thereof, and of all bonds or securities taken from the investing
Company as a guarantee again,st loss. (-5) A Return of the amount of
money in the High Court of Justice invested through the instrumentality of
any such Company, with the name of .-^uch Company, during each of the years
from 1881 to the present session, and of the amount now so invested, and of
all orders and regulations of the Court in reference to the same. (6) A
Return of the actual amounts of money lying in the High Court during each
of the years from 1881 to the present ses.sion, including the amount invested.

(7) Copies of all correspondence and papers passing between the Government
or any member thereof, and the Judges of the High Court or any such Com-
pany in respect of any applications of any such Company to share in the
business of investing moneys in the High Court of Justice or to enable
public competitions for such business, and also copies of all papers in or
leJating to any application on the part of any such Company to the Judges
of the High Court of Justice for any such purpose. (8) A Return of the
amounts received Iromsuch Company in respect of moneys invested b}^ them
during each of the years from 1881 to the present session, and of amounts
for interest, showing also the rate of interest allowed to suitors in respect of
moneys lying in the High Court of Justice during the same period, and also

of the use or application made of the difference between the interest received
by the Court in respect of moneys invested and in the amount allotted and
allowed to suitors, in respect of moneys lying in Court. (9) A Return show-
ing the names of officers and directors and .shareholders of all Companies
through whose instrumentality the funds in the High Court of Justice have
been and are being invested. (10) A Return showing the duties of the
official guardian in respect of suitors in the High Court of Justice and minors,
and in relation to moneys in the High Court of Justice, and the business of
the Court generally, and of any change made in regard to his duties since
the first day of January, 1889. {Xot printed.)
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REPORT

Of the Secretary and Registrar of the Provuice of Ontario for the

year ending 31st day of December, 1891.

Presented to the Legislative Assembly of Ontario,

By Command,

J. M. GIBSON,
Secretary.

PROVINCIAL Secretary's Office,

Toronto, 7th April, 1892.

(95)
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REPORT

Of the Secretary and Registrar of the Province of Ontario for the year ending

the 81st day of December, 1891.

To the Honourable

Sir Alexander Campbell,

Knight Commander of the Order of St. Michael and St..

George, Member of the Queen's Privy Council for-

Canada, kc, &c., &c., Lieutenant-Governor of the

Province of Ontario.

May it please Your Honour,

The undersigned begs respectfully to present to Your Honour the report

prepared with respect to the chief transactions of the Department of the Secretary

and Registrar of the Province of Ontario during the year ending the 31st day of'

December. 1891.

J. M. GIBSON,

Secretary and Registrar

of the Province of Ontario.

Provincial Secretary's Office,
TOROXTO, 30th March, 1892.
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Provincial Secretary's Office,
Toronto, 30th March, 1892.

To the Honourable
John Morison Gibson, M.A., LL.B., Q.C., M.P.P.,

Secretary and Registrar of the Province of Ontario.

Sir,—In presenting my report for the year 1891, I have the honour to state

a falling off, as compared with the subjects considered in 1S90, the general work
that while the number of individual subjects dealt with by the Department shews

of the Department sustained the ratio of growth indicated in previous reports.

The Office-fyles entered last j^ear amount in number to 4,379 ; the letters and
despatches written and sent out to 12,648 ; the letters and despatches received to

13,573 ; the references made to other Departments to 3,013, and the reports re-

ceived from other Departments to 2,685.

Marriage Act forms to the number of 28,Sii0 were issued to the various

Issuers in the Province, from whom the sum of $2,830 was received in fees.

During the year 544 warrants dealing with persons who were or had been

insane, were issued. Of these 289 were for the removal of duly certified lunatics

from the County gaols to asylums ; 92 for the discharge from asylums of patients

who had been reported to be cured or to be sufficiently restored to be set at liberty,

and 152 for the transfer of lunatics from one asylum to another.

The usual supplies of blank forms for the use of Joint Stock Companies,

sheriffs and others were printed and distributed.

During the year 468 appointments to office, 10 proclamations and 179 notices

of a general character were inserted in The Ontario Gazette.

The proclamations were as follows :

—

I. To offer a reward for the arrest and detention of one George Goodwin for

the murder of one Richard Langford, in the Township of Huntley, in the County
of Carleton.

II. To summon the Legislative Assembly for the dispatch of business.

III. To bring into force, on and from the 1st of March, 1891, " An Act to

confirm and establish a certain Survey of the Township of Kennebec, in the County

o' F:ontenac."

IV. To offer a reward for information that would lead to the arrest and con-

viction of the murderer or murderers of one John Heslop, of the Township of

Ancaster, in the County of Wentworth.

V. To add to the Village of Port Stanley a certain portion of the adjoining

Township of Yarmouth.
VI. To add to the City of Hamilton certain portions of the adjoining Town-

ship of Barton.

VII. To add to the City of Brantford certain portions of the adjoining Town-
ship of Brantford.

VIII. To give effect to certain provisions of " An Act respecting The Chartered

Stenographic Reporters' Association of Toronto ;" to appoint the first Council

thereof, and to fix a day for the meeting of the Association for the purposes of

organization.

IX. To give effect to certain provisions of " An Act respecting the City of

Toronto," abolishing the existing Ward divisions and dividing the City into six

Wards.
X. To divide the Centre Ward of the Town of Niagara Falls into two Wards.
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During the year, one hundred and fifty-two Letters Patent, the largest number
ever issued by the Department, were granted. The appended list shews the names

of the Companies thereby incorporated, together with their respective capitals.

Name of Company.
Amount of

stock of

Company.

The Essex Moulding Sand Company (Limited)

The Ess3x Brass and Iron Company of London Ontario (Limited)

The Wilson Publishing Company of Toronto (Limited)

The Caul Brothers Company of Gait (Limited)

The Niagara Falls Electric Light and Power Company (Limited)

The Ideal Washer Churn and Wire Mattress Company of St. Thomas (Limited)

The .John Doty Engine Company of Toronto (Limited)

The Novelty Manufacturing Company of Newmarket (Liinited)

The Milton Pressed Brick and Sewer Pipe Company (Limited)

The Virgil Public Hall Company (Limited)

The Port Arthur Curling Company (Limited)

The Copp Brothers Company (Limited)
_

The Quinte Cheese and Butter Company of Ameliasburg (Limited)

The Ontario Agency Company (Limited)

The Bell Organ and Piano Company (Limited)
The Standard Electric Company of Ottawa (Limited)

The Toronto Suspender Manufacturing Company (Limited)

The Toronto Mining Association (Limited)
The Toronto Construction and Electrical Supply Company (Limited)

The Scugog Game Preserve Companj' (Limited) _

The Boynton Wall Plaster and Cement Manufacturing Company of Kingston (Limited)

The Mutual Natural Gas Company of Pt. Colborne (Limited)

The Mettawas Summer Resort Company (Limited)
The Davenport Street Railway Company (Limited)
The London and Colonial Finance Corporation (Limited)
The London Foundry Company (Limited)
The Capital Planing Mill Company of Ottawa (Limited)
The South River Lumber Company (Limited)
The Ottawa Electric Street Railway Company (Limited)
The Cataract Wood Supply Companj- of Niagara (Limited^
The Toronto Philharmonic Society (Limited)
The Ogema Mining and Smelting Company of Thunder Bay (Limited)
The Fort William Electric Company ( Limited)
The Lake Tamogaming Pioneer Company (Limited)
The Toronto Drop Forge Company (Limited)
The Scarr Railway Signal Company of Harriston (Limited)
The Bertie Natural Gas Company (Limited)
The Salvator Magnus Medicine Company of Ontario (Limited)
The Sheridan Manufacturing Company of Toronto ( Limited
The Inventor's and Patentees Association of Toronto (Limited) ,

The Kingston Phosphate Company (Limited)
The Guelph Woollen Mills Company (Limited)
The Canada Landed and National Investment Company (Limited)
The Homing's Mills, Fishing and Game Company (Limited)
The Gananoque Furniture and L'ndertaking Company (Limited)
The Ontario Water-meter Company (Limited)
The Maganettawan Navigation Company (Limited)
The Forest Elevator and Milling Company (Limited)
The North Shore Nickel and Copper Mining Company (Limited)
The Farmers Natural Gas and Oil Company of Gosfield ( Limited)
The Henderson Delivery Company of Toronto (Limited)
The Sydenham Valley Canning Company (Limited)
The Belmont Bessemer Ore Company (Limited)
The Wingham Temperance Hall Company (Limited)
The Pine River Slide and Improvement Company (Limited)
The Ontario Gas and Oil Companj' (Limited)
The Dunnville Natural Gas Company (Limited)
The Parkhill Telephone Company (Limited)
The T. Eaton Company (Limited)
The J. B . McLean Publishing Company of Toronto (Limited)
The Toronto Athletic Club (Limited)
The Automatic Knife Company of Ontario (Limited). ...

'

The Hamilton Lumber Company (Limited)
The Bonanza Nickel Mining Company of Sudbury (Limited)
The Central Street Railway Company of Toronto (Limited) .

The Vankleek Hill Manufacturing Company (Limited)
The Ontario Nickel Mountain Mining Company (Limited)

2.n.000

30,000
200,000
40,000
20,000
20,000

250,000^

12,000
50,000

800
3,000

100,000
3.000

50,000^

250,000
25,000
3,000

250,000
10,000
60,000
20,000

250,000
100,000

25,000
40,000
45,000

500,000
50,000
5,000

150,000
10,000
5,000

40,000
3,000
2,000
50.000
12,000
3,000

100,000

6,000
20,000
10,000
3,000
2,000

500,000
100,000

3,000
3,500

600,000
1,000

40,000
3,000
5,000
3.000

500,000
3,000

200,000
25.000
25,000

1.50,000

150,000
13,000

500,000
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Companies Incorporated.

—

Continued.

Name of Company.
Amount of

stock of

Company

The Smead-Dowd Warming and Ventilating Company of Toronto (Limited).
The Royal Hamilton Yacht Club . ,

,

The Viola Steam Racht Company of Toronto (Limited)
The Hamilton Light and Power Company (Limited)
The Sudbury Nickel Company (Limited)
The Brussels Driving Park Association ( Limited)
The Williamstown Driving-Park Association (Limited)
The Toronto Bicycle Club ( Limited)
The Tupperville Milling and Elevator Company (Limited)
The Port Elgin Tanning Company (Limited)
The Victoria Lake Company of Stratford (Limited)
The Lome Park Company ( Limited)
The Floeter Fanning Mill Company of Chatham (Limited)
The Crossen Car Manufacturing Company of Cobourg (Limited)
The Victoria Park Steamboat Company (Limited)
The Badger Silver Mining Company of Gillies, Ont (Limited)
The Kippen Public Hall Co^npany (Limited)
The Wychwood Land Investment Company (Limited)
The (iananoque Gear Company (Limited)
The London Rowing and Canoe Club (Limited)
The Grimsby Quarry Company (Limited)
The Dresden Canning and Pickhng Company (Limited)
The Alexander 'Manufacturing Company (Limited)
The Peterborough and Ashburnham Street Railway Company (Limited)
The Mattawa Building Company (Limited)
The Beam Threshing Machine Company of Berlin (Limited)
The Listowel Furniture Company (Limited)
The Belleville Natural Gas and Oil Company (Limited)
The Consumer's Publishing Association of Ontario (Limited)
The House and Land Investment Company of Ontario (Limited)
The West Toronto Land Company (Limited)
The Gurd Brandon Wooden-ware Company of Toronto (Limited)
The Toronto and Richmond Hill Street Railway Company (Limited) ,

The Toronto Carpet Manufacturing Company (Limited)
The Standard Patent Aeency of Toronto (Limited)
The Merritton Cotton Company (Limited) ,

The Guelph Curling and Skating Rink Company (Limited)
The Otterville Park Company (Limited)
The O'Keefe Brewery Company of Toronto (Limited)
The Ward Motor Company of Toronto (Limited)
The Mattawin Iron Mining Company (Limited)
The Guelich Silica Barytic Stone Company of Ontario (Limited)
The Ontario Milling and Manufacturing Company (Limited)
The Ashfield Butter and Cheese Company (Limited)
The Citizen's Oil and Gas Company of Comber, Ontario, (Limited)
The Toronto Wool Fibre Company (Limited)
The Forest City Electric Company of London (Limited)
The Daville Tanning Company of Aurora (Limited)
The Ontario Mining Stock Exchange (Limited) :

The Citizens' Natural Gas Company of Welland (Limited)
The Toronto Granite Company (Limited)
The Homing's Mills Milling Company (Limited)
The Toronto Lacrosse and Athletic Association (Limited)
The Glencoe Recreation Park Asrfociation (Limited)
Tne Fibre-Chamois Company of Lancaster (Limited)
The St. Catharines College of Commerce (Limited)
The Central Lodging House Association of Toronto (Limited)
The Sault Ste. Marie Nickel Mining and Agency Company (Limited)
The Niagara Falls Skating and Curling Rink Association, (Limited)
The Alexander and Cable Lithographing Company of Toronto (Limited). . .

.

The St. Catharines Grimsby and Toronto Navigation Company (Limited) . .

.

The German Printing and Publishing Company of Berlin (Limited)
The Straight Lake Nickel Mining Company (Limited). . .

The Burgess Milling Company ( Limited)
The Citizens' Electric Light Company of Windsor (Limited)
The Peterborough Steam Laundry and Shirt Company (Limited)
The Toronto Wood and Shingle (Limited)
The Toronto Dyking and Improvement Company (Limited)
The Nickel Bell Mining Company of Graham, Ontario (Limited)

Total $10,509,300

6
"
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The following is a list of Supplementary Letters Patent, issued for the several

purposes therein referred to :

—

Increase of Capital. From. To.

The Toronto Electric Light Company

The Athenaeum Club of Toronto

The North Brant Dairy Association, (Limited)

The Peterborough Lock Manufacturing Company

The Hamilton Curling Rink Company ,

The Eastwood Cheese and Butter Manufacturing Company .

.

The Toronto Incandescent Electric Light Company (Limited)

The Bertie Natural Gas Company (Limited)

Ihe Reliance Electric Manufacturing Company (Limited). .

.

The Molesworth Cheese and Butter Factory

The Acme Silver Company of Toronto

The A. G. Peuchen Company of Toronto (Limited)

S c.

200,000 00

10,000 00

3,000 00

50,000 00

10,000 00

2,000 00

250,000 00

2,000 00

100,000 00

2,500 00

25,000 00

100,000 00

S c.

300,000 00

50,000 00

4,000 00

200,000 00

30,000 00

3,000 00

500,000 00

50,000 00

250,000 00

3,700 00

100,000 00

200,000 00

Extension of Povjers :
—

The Toronto Real Estate Investment Company.

The Ontario Hedcre and Wire Fence Company. -

Subdivision of Shares :

—

The Victoria Skating and Curling Association of Toronto (Limited) ; 1,000

shares of 850 each into 50,000 shares of SI each.

The Granite Curling and Skating Company; 1,000 shares of $50 each,

into 50,000 shares of Si each.

Adding together the amount of the capital authorized by the Letters Patent
issued and the increases sanctioned by Supplementary Letters Patent, the total

nominal capital of the Companies in question was $11,545,500.

The following Orders-in-Council were gazetted during the year :

—

I. Changing the name of The Brown-Whiting Shoe Company of Berlin, to

that of The Ontario Shoe Company (Limited).

II. Changing the name of The Toronto Real Estate Investment Company to

that of The Toronto Savings and Loan Company.

III. Revoking the powers of The Lion Provident Life and Live Stock
Association.

IV. Changing the name of The Hamilton Curling Rink Company to that of

The Hamilton Thistle Club.
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V. Changing the name of The St. Thomas Loan Company to that of The
Atlas Loan Company.

VI. Changing the name of The Ontario Terra Cotta Brick and Sewer
Pipe Company (Limited), to that of The Ontario Terra Cotta and Brick Company
(Limited.)

To this report are attached the usual appendices which include lists of all

the Letters Patent and Supplementary Letters Patent granted since Confedera-
tion for the purj)ose of incorporating Companies and of dealing with them after

incorporation. These lists have been prepared and are published partly for the
convenience of the Department and partly for the convenience of the public, and
in compliance with repeated suggestions made by solicitors and others.

All of which is respectfully submitted.

G. E. LUMSDEN,
Assistant Secretary.
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Appendix II.—The following Table is a datailed Sateraent of Fees, received

Commissions under Great Seal

" Notary Public ..

Ferry License

Superior Court Certificates . .

.

County Court "

Surrogate Court "

Judicial Notarial "

Passports

Companies, By-laws etc

Orders in Council

S c.

3 39 00

16 00

11

Releases

Searches, etc

Charters at SIO 00

25 00

30 00

11 00

S c.

39 00
!
3

40 00

;s

12 00

2 95
I

.

.

40 00
I
3

150 00

80 0040 00 I 2

I

I

41 200 0050 00

60 00

Marriage Licenses

Totals 137

300 00

247 00

12 00

2 50

2 00

7 00

3 00

5 00

2 50

30 00

30 00

80 00

50 00

120 00

225 00

.? c.

39 00

40 00

2 00

11 00

12 00

2 40

20 00

25 00

240 00

1097 95 133 648 00

11 50 00

1 60 00

. . 282 00

S c.

52 00

40 00

8 00

6 00

2 75

5 50 00

5 150 00 3

2

2j 100 00

41 240 00

I

. . I 196 00
1

-!

34 783 40 l33 844 75 28i

10



55 Victoria. Sessional Papers (No. 95). A. 1892

in the Provincial Secretary's office and Services rendered therefor, 1891.

^
§
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APPENDIX III.

Synopsis of Returns to Addresses and Orders of the House presented to the Legislative

Assembly during the Session of 1891.

No.

39

46

48

54

55

56

59

61

62

10
I
63

11

12

SUBJECT. Mover.

Correspondence respecting school text books ; all sums paid m connection
therewith and arbitrators award thereon

The number, area and location of each timber berth or other territory under
license, date when such was placed under license, name of original

licenbee, etc

Copies of correspondence referring to matters in dispute between the Provin-

ces of Ontario and Quebec and of all memoranda or documents shewing
propositions made for the settlement thereof

Respecting the Returning Officer's Proclamation, the list of polling places,

etc. , at the last election in Parry Sound Electoral District

Proceedings taken in investigating the business of the Lion Provident and
Life Association

Lease granted to Keewatin Lumber Co., John R. Mather, of certain lands

near Lake of the Woods, District of Algoma, and other leases of lands

and islands in same district prior to 1878

64

65

Sales of timber in the Electoral District of West Algoma, also the timber

berths or other territory in the said district placed under license.

Sales of Grammar School lands in Proton and payments made on same from
March 6th, 1861, to July 1st, 1867

Resolutions of the Proton Township Council respecting grammar school

lands, also petitions from ratepayers and correspondence respecting the

same

Shewing total collections from Confederation to 31st Dec, 1890, on Common
School lands, with percentage paid to municipalities on account of the

Land Improvement Fund

Report of Committee by Senate of Toronto University on revenue and
most urgent pecuniary requirements of the University and University

College, etc

Judgment of Chief Justice Gait quashing local option liquor by-laws

adopted by certain municipalities under section 18 of Chapter 56 of the

Statutes of Ontario, 1890

Mr. Preston.

Mr. Meredith.

Mr. H. E. Clarke

Mr. Marter.

Mr. Bishop.

Mr. Meredith.

Mr. Meredith.

Mr. McKechnie.

Mr. McKechnie.

Mr. Gibson,
(Huron.)

Mr. Balfour.

Mr. Allan.

12
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APPENDIX IV.

List of Joint Stock Companies incorporated under the Ontario Acts between 1st July,

1867, and the 31st of December, 1891.

IsAME OF Company.

A.

The Anglo-Saxon Gold Mining Company . . .

The Anglo-American Peat Company
The Avon Cheese Company
The Appleton Knitting Machine Company.

.

The A. S. Whiting Manufacturing Company
The Appleton Manufacturing Company
The Argonaut Boat House Company
The Auburn Woollen Company of Peterboro'
The Aughrim Cheese Manufacturing Com-

pany
The Angus Islets Silver Mining Company . .

The Arkona Cheese Company.
The Almonte Furniture Company
The Alexandra Cheese Factory
The Artikameg Prospecting, Mining and

Lumbering Company
The Artificial Marble Company of Ontario .

.

The Acton Plough Company (Limited)
The Almonte Iron Works Company
The A-ldershot Match Company
The Asphalt Pipe Company of Ontario

(Limited)
The Academy of Music Association of St.

Catharines (Limited)
The A. M. Gibson ]\Lanufrtcturing Company.
The Arkona Window Blind and tehade Com-

pany
The Ancaster Boot and Shoe Manufacturing

Company
The Ancaster Saw-Filer and Holder Com-

pany . ^

The American Nail Works Company of On-
tario

The Avonbank Cheese and Butter Manufac-
turing Company

The Alliston Market House Company
The Avonmore Cheese Manufacturing Com-

pany
The Aylmer Canning and Evaporating Com-

pany
The Arndt Manufacturing Company of To-

ronto

Chief place of Business.
Date of
Charter.

Township of Madoc 9th March, 1868
Montreal 10th Nov. , 1868
Avon 1.5th May, 1869
Hamilton 28th April, 1871
Cedar Dale 9th Dec, 1872
Hamilton 23rd Jan., 1873
Toronto

|
17th May, 1873

Peterboro'
j
21st Oct., 1873

Township of Euphrasia 1st Aug., 1874
Toronto 5th Sept., 1874
Arkona 5th Sept.

,

1874
Almonte

i 1st Feb.

,

1875
Township of Madoc 1 30th April, 1875

Toronto '

1st July, 1875
Toronto 6th Aug , 1875
Acton 27th Sept., 1875
Almonte

^

28th Feb. , 1876
Aldershot

j
26th April, 1876

St. Catharines
j

28th May, 1877

St. Catharines ' 25th May, 1877
Mitchell 2nd June, 1877

Arkona 25th Aug., 1877

Ancaster 26th March, 1878

Hamilton 2nd Nov. , 1878

Hamilton 1st Sept., 1879

Avonbank 8th April, 1880
Alliston 19th Jan., 1881

Township of Roxborough . . . . 27th May, 1881

Aylmer
j

IGth June, 1881

Toronto 1st Sept., 1881

13
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Name of Company.

The Aylmer (Ontario) Curling and Skating
Rink Company

The Ancaster Carriage Company
The Alvinston Oil Company
The American Lumber Company (Limited

;

an Imperial Company authorized to do
business in Ontario

The Acton Building Association (Limited)..

The Albany Club of Toronto
'' he Athenaeum Club of Toronto
The Alvinston Driving Park Association. . .

.

The Algoma Lumber Company (Limited). . .

The American Felt Hat Company of Toronto
The Algoma Trading Company (Limited) . .

.

The Arthur Mining Company of Ontario ....

The Armour Creamery, Cheese ahd Butter

Factory of Kincardine, Ontario

The Almonte Driving Park Association

(Limited) ,

The J. B. Armstrong Manufacturing Com-
pany (Limited), The Guelph Carriage

Goods Company ;
previously The Guelph

Z' Carriage Goods Companj'
The American Watch Case Company
The Attercliffe Station Cheese Company

( I imited)

The Acme Silver Company of Toronto

The Ashley Carriage Company (Limited) of

Belleville, Ontario

The Aldred Har\'ester-Binder Company of

Ontario (Limiteci)

The Alpha Oil, Gas and Mining Company of

Ontario (Limited)
The Alabastine Company of Paris (Limited).

The Auxiliary Publishing Company of To-

ronto
The Atlas Woollen Company of Toronto

;

previously The Preston Shoddy Company
The Ashworth Manufacturing Company

(Limited)

The Adjuda Quarry Company of Ontario

The American Rattan Company of Toronto. .

The Anglo-American Novelty Company of

Toronto (Limited)

The Anthes Manufacturing Company of Ber-

lin (Limited)
The Ammonia Company of Toronto (Limited)

The Anderson Fish and Trading Company of

Midland (Limited)

The Alexandria Agricultural and Driving

Park Company
The American Electric Construction Com-

pany of Toronto
The Almonte Electric Light Company. .....

The Algoma Mineral Land Company (Limited)

The Arthur Elevator Company
The Almonte Fuel and Gas Light Company;

incorporated underThe Gas and WaterAct

Aylmer .

Ancaster.
Alvinston

Acton . . .

Toronto .

Toronto.

.

Alvinston
Ottawa . .

Toronto . .

Toronto .

Trenton .

Township of Kincardine

Almonte

Guelph .

Toronto.

Attercliffe Station.

Toronto

Belleville

Glencoe. .

Toronto

.

Paris . . .

Toronto

.

Toronto

.

Newmarket
Toronto. . .

.

Toronto ....

Toronto

Berlin . .

Toronto

.

Midland .

Alexandria

Toronto
Almonte
Sault Ste. Marie.
Arthur

Almonte

14

Date of
I harter.

17th Feb., 1882-

25th March, 1H82
25th April, 1882

22nd
25th
20th
9th
21st

26th
15th
nth
28th

May,
July,

Oct.,

May,
June,
July,

Nov.

,

T'ec,

Feb,

1882
1882
1882-

lHb3
1883
1883
1883
1883
1884-

10th April, 1884-

15th Oct., 1884

17th Dec, 1884
14th Feb., 1885

30th April, 1885
13th May, 1885

12th June, 1885'

27th June, 1885-

22nd Aug., 1885
17th Oct., 1885

21st Jan., 1886

10th June, 1886

16th June, 1886.

22nd Oct., 1886
29th Oct., 1886

nth Nov,. 1887"

2nd Feb., 1888
18th Feb., 1888

21st Feb., 1888.

21st March, 1888-

9th May, 1888
12th Oct., 1888.

19th Dec. 1888
14th March, 1889

29th March, 1889-
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N^ME OF C'MPANY.
Date

or Chakter.

A.

The Amherstburgh Driving Park Association

(Limited)

The Ambrose-Winslow Brewing and Malting
Company of Port Hope (Limited)

The Acton Tanning Tompany (Limited) ....

The A. G. Peuchen Company of Toronto
(Limited)

The Alliance Bond and Investment Company
of Ontario (Limited)

The Alliance Manufacturing Company of

Toronto (Limited)
The Auston Manufacturing Company of To-

ronto (Limited)
The Attorney and Agency Company of On-

cario (Limited)
The Algoma Gold Mining and Reduction

Company (Limited) ,

The Automatic Knife Company of Ontario
(Limited)

The Alexandria Manufacturing Company
(Limited)

The Ashfield Butter and Cheese Company
(Limited) :

The Atlas Loan Company ; name changed
from The St. Thomas Loan Company . . .

The Alexander and Cable Li^ographing
Company of Toronto (Limited)

B.

The Burnside Cheese Company
The Bruce Salt Company ; . . .

.

The Bowmanville Machine and Implement
Manufacturing Company (Limited) ; re-

incorporated as

The Bowmanville Machine Company .

.

The Baltimore Cheese Manufacturing Com-
pany

The Baltimore Cheese Manufacturing Com-
pany

The Brown and Patterson Manufacturing
^

Company >

Re-incorporated J
The Bayham Centre Cheese Company
The Berlin Pioneer Tobacco Manufacturing

Company
The Bright Cheese Manufacturing Company.
The Brantford Young Ladies' College
The Balsam Lake Steam-boat Company ....

The Burlinston Yacht Club
The Bridgewater Cheese Manufacturing Com-

pany
The Brockville Fair Ground Association. . .

,

The Belleville Brush Company
The Brigden Town Hall Joint Stock Company
The Bertie Cheese Company
The British Mortgage Loan Company of On-

tario

14th May, 1889

28th June, 1889
2nd Oct., 1889

12th Sept., 1889

27th Feb., 1890

12th March, 1890

Toronto Junction 7th May, 1890

Toronto

Toronto

Gananoque

Alexandria t .

.

Township of Ashfield

.

St. Thomas

27th May, 1890

30th June, 1890

6th May, 1891

3rd July, 1891

4th Sept., 1891

14th July, 1891

Toronto I
11th Nov., 1891

Township of North Dorchester
Kincardine

Bowmanville

do

Baltimore. .

.

Baltimore . .

.

Whitby

Township of Bayham

,

Berlin
Township of Blandford
Brantford
Toronto
Hamilton ,

17th April, 1871
29th April, 1871

4th AprU, 1872

25th Feb., 1876

20th Dec, 1872

29th March, 1878

12th April, 1873
•i9th March, 1878
26th July, 1873

10th Sept., 1873
5th May, 1874
16th Sept., 1874
26th Feb., 1875
5th Aug. , 1875

Township of Elzevir

Brockville

BelleviUe
Brigden
Township of Bertie .

.

21st Aug., 1875
26th Nov., 1875
14th Jan.,

5th July,

26th Oct.,

1876
1876
1876

London 1 5th Oct. , 1877

1.5
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Name of Company,

B.

The Barrie Curling Club
The Belmore Cheese and Butter Company . .

The British and West of England, Canadian
Land, Mortgage and Investment Com-
pany (Limited) ; an Imperial Comj)any
authorized to do business iv Ontario. . .

.

The Bluevale Cheese and Butter Factory. . . .

The Braemar Cheese Manufacturing Com-
pany

The Beaver Creek Creamery Company
The Bryanston Lheese Manufacturing Com-

pany
The Brownsville Cheese Manufacturing Com-

pany
The Bay of Quinte Grain Company
The B^antford Curling and Skating Rink

Company ....

The Bx-itish anadian Lumbering and Timber
Conipany (Limited) ; an Imperial Com-
pany authorized to do business in On-
tario

The Bole and Stickle Manufacturing Com-
pany of Watford (Limited)

The Bowmanville Curling and Skating Club
of Ontario ....

The Bennett Furnishing Company r,f London
The Brantford Telegram Printing Company..
The Belleville Curling Club
The British American Starch Works. Brant-

ford, George Foster and Company
(Limited)

The Bowmanville Agricultural Works Com-
pany .

The Brighton and Murray Dairy Company. .

The Bay of Quinte Woodenware Manufactur-
ing Company

The BrockviUe Times Printing and tublishing

Company
The Beeton Oil Company
The Berlin Gas C ompany ; incorporated un-

der The Gas and Water Act

The Bolt and Iron Company of Toronto

(Limited)

The Brown and Rankin Manufacturing Com-
pany of Belleville (Limiteii)

The Bungay Manufacturing Company of Nor-
wicti (Limited)

The Bronksdrtle Cheese and Butter Manufac-
turing Company

The Blake Butter and Cheese Manufacturing
Company (Limited)

The Bullock Hardware Company of Otter-

ville (Limited)

The Bothwell Deep Oil Well Company (Lim-

ited

The Brantford Recreation Park Company . .

.

The BrockviUe Coffee House Association

(Limited)

Chief Place of Business.

Barrie . .

Belmore

Bluevale

Township of Braemar
Sherk's Corners

Bryanston

Brownsville
Township of Tyendinaga.

Brantford .

Watford

Bowmanville
J ondon
Brantford . . .

Belleville . .

.

Brantford'

Bowmanville
Township of Brighton

Picton

Brockville

.

Beeton . .

.

Township of York

Belleville

Norwich

Brooksdale

Blake

Otterville

Bothwell .

Brantford

.

BrockviUe

Date
OF Charter.

4th Jan., 1878
18th Dec, 1878

30th Jtlay, 1878
3rd Feb. , 1879

28th Feb., 1879
27th March, 1879

4th June, 1879

4th June, 1879
1st Sept., 1879

13th Sept,, 1879

•::9th Sept., 1880

4th Feb., 1881

16th June, 1881
30th June, 1881
14th Sept., 1881
25th Oct., 1881

25th Oct., 1881

1st Dec, 1881
13thMarch, 1882

7th Sept., ^1882

2 1st Oct., 1882
26th Oct., 1882

2nd Dec, 1882

20th Dec, 1882

20th Feb., 1883

25th Feb., 1883

22nd Mar., 1883

4th April, 1833

18th AprU, 1883

18th May, 1883
24th May, 1883

30th May, 1883

16
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Name or Company. Chief Place of Business.

B.

The Barber and Ellis Company of Toronto. .

The Belleville Opera House Company (Lim-

ited) . .
.'

The Berlin Curling and Skating Rink Com-
pany

The City of Belleville Milk Company
(Limited)

The Brandon Manufacturing Company of To-

ronto (Limited)

27(6 Budget Printing and Publishing Com-
pany of Toronto

The Blanshard and Nissouri Cheese and But-

ter Company
;

previously The South
Boundary Blanshard Cheese and Butter

Factorj'

The D. W. Beadle Nursery Company of St.

Catharines (Limited)

The Bobcaygeon Curling and Skating Club
(Limited)

The Brant Township Butter and Cheese
Manufacturing Company (Limited)

The Belgrave Cheese and Butter Manufac-
turing Company

The Beverly Cheese Manufacturing Com-
pany

The Burn and Robinson Manufacturing Com-
pany ot Hamilton (Limited)

;
previously

The J. H. Stime Manufacturing Com-
pany of Hamilton (Limited]

The Burgessville Oil Company
The Bowmanville Agricultural and Carriage

Works Company
The Big 1 sland Dock and Shipping Company

(Limited)

The Brantford Eh ctric Lighting Company.

.

The Byng Evaporators' Sup' ly Company . .

.

The Brooke and Warwick Lnion Cheese and
Butter Company (Lim tedj

The Berlin and Waterloo Street Railway
Company

The Belleville Water Works Company ; in-

corporated under The Gas and Water Act
The Beaver Mining and Milling Company of

Ontario
The Brockville Street Railway Company. . .

.

The G. and J. Brown Manufacturing Com-
pany (Limited) of Belleville, Ontario. .

.

-The Berlin Amateur Athletic Association. . .

.

The Bowmanville Electric Light Company
(Limited)

The Brampton Gas Company ; incorporated
under The Gas and Water Act

The Brantford Carriage Company
The Bedford Mining Company
The Brantford Natural Gas Company ; in-

corporated under The Gas and Water A ct.

The Barnum Wire and Iron Works Company
of Ontario (Limited)

2—95

Toronto .

Belleville

Berlin .

.

Belleville

Toronto .

Toronto .

Blanshard

St. Catharines

Bobcaygeon

Township of Brant

Township of East Wawanosh

Township of Beverly

Hamilton . . .

Burgessville

.

Bowmanville .

Demorestville
Brantford ....

Byng

Township of Brooke

.

Waterloo

Date
OF Chartek.

Port Arthur.
Brockville . .

Belleville

Berlin . . .

Bowmanville

Brampton

.

Brantford

.

Kingston .

Brantford

,

Windsor .

17

3rd Aug., 1883

29th Aug. , 1883

12th Sept., 1883

24th Nov., IS.'-S

20th June, 1884

19th Sept., 1884

7th Aug , 1884

21st Oct., 1884

17th Dec, 1884

21st Feb., 18b5

Ifeth Mar., 1885

30th April, 1885

26th Feb., 1885
12th June, 18^5

14th Dec, 1885

22nd Dec, 1885
30th .Tan.. 1886
2nd March, 1886

5th May, 1886

6th Aug., 1886

11th Oct., 1886

6th Nov., 1886
27th Dec, 1886

26th Mar., 1887
26th May, 1887

24th June, 1887

27th Aug, 18S7
1st Sept., 1887
3rd Sept., 1887

23rd Dec, 1887

26th Jan., 1888
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Name of Company.

The Brook Woollen Company of Simcoe

(Limited)

The Boulton Meat Company (Limited) of To
route

The Blacker Brick Company (Limited) of

Brantford •

The Brigden Agricultural Grounds Joint

Stock Company (Limited)

The Belleville Base Ball Association (Limited)

The Bu-n Lantern Company (Limited)

The Berlin Elevator Company
The Barrie Electric Light Company
The Bronsons and Weston Lumber Company

(Limited) ;
incorporated by Act at

Ottawa ; Letters Patent, authorizing the

Company to hold lands in Ontario, issued

The Burlington Manufacturing Company
(Limited)

The M. Brennan and Sons' Manufacturing

Company of Hamilton (Limited)

The B. Greening Wire Company (Limited) . .

The J. E. Bryant Company of Toronto

(Limited)

The Bishop Ridley College of Ontario

The C. Beck Manufacturing Company of

The British North America Investment Com-

pany ; an Imperial Company authorized

to do busine£.s in Ontario

Penetanguishene (Limited)

The Bankers' Safe Deposit, Warehousing and

Loan Company of Ontario (Limited). . . .

The Barrow Bay Lumber Company (Limited)

The Bishop Bethune College of Oshawa
(Limited)

The W. H. Bell Manufacturing Company of

Toronto (Limited)

The Brigden Fair Trading Mill and Elevator

Company (Limited)

The Bancroft Iron Company (Limited)

The Bradley, Morris and Reid Company of

Hamilton (Limited)

The Bloor Street Lumber Company of Toronto

(Limited)

The Bowmanville Curling Club (Limited) . . .

The Brown-Whiting Shoe Companj of Berlin

(Limited) ; name since changed to

that of The Ontario Shoe Company
(Limited)

The Brooks Manufacturing Company of

Peterboro' (Limited)

The Brockville Wringer Company (Limited)

.

The Barrie Water Works Company ;
incor-

porated under The Gas and Water Act .

.

The Bain Brothers Manufacturing Company
(Limited)

The Breithaupt Leather Company (Limited)

The Bloomingdale Furniture Company (Lim-

ited)

Chief Place of Business.

Simcoe .

Toronto

Brantford

.

Brigden . . ,

Belleville ,

Hamilton ,

Berlin . . . ,

Barrie ...

Burlington

Hamilton .

Hamilton .

Toronto
St. Catharines.

Penetanguishene

.

Toronto
Barrow Bay

Oshawa

.

Toronto

.

Brigden .

Irondale .

Hamilton

Toronto
Bowmanville

Berlin

Berlin

Peterborp'

Brockville

Barrie . .

.

Brantford
Berlin . .

.

Date
OF Charter.

Bloomingdale

18

19th Mar., 1888

16th April, 1888

19th April, 1888

19th AprU, 1888
22nd May, 1888

11th .July, 1888

1st Aug., 1888

30th Aug., 1888

3rd July, 1888

11th Jan., 1889

17th Jan., 18S9

2nd Feb., 1889

19th Feb., 1889

23rd Mar., 1889

4th April, 1889

17th April, 1889

28th June, 1889
26th June, 1889

13th Aug., 1889

24th Aug., 1889

12th Sept., 1889
12th teept., 1889

11th Oct., 1889

30th Oct., 1889
6th Dec, 18s9

20th Dec, 1889

5th Feb., 1891

25th Jan., 1890
2nd April, 1890

2oth May, 1890

22nd July, 1890
8th Aug., 1890

8th Aug., 1890
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Name of Company.

B.

The Berlin Piano Company (Limited)

The Brosius Motor Sewing Machine Company
of Hamilton (Limited)

The Bell Organ and Piano Company (Limited);

an Imperial Company authorized to do
bi'S'ness in Ontario

The Boynton Wall Plaster and Cement Manu
factoring Company of Kingston (Limited)

The Bert'e MaturalGas Company (Limited)

The Belmont Bessemer Ore Company (Limited)

The Bonanza Nickel Mining Compary of

Sudbury (Limited)

The Badger Silver Mining Company of Gillies,

Ontario (Limited)

The Brussels Driving Park Assoc-'ation (Lim-
ited)

The Belleville Natural Gas and Oil Company
(Limited)

The Beam Threshing Machine Company of

Berlin (Limited)

The Burgess Milling Company (Limited) . .

The Cornwall Manufacturing Company
The Canada Salt Works of Goderich
The Canada Bolt Company
The Church Printing and Publishing Com-

pany
The Canadian Mineral Company
Th". Canada Scotsman Printing and Publish-

ing Company
The Cook Extract Company
The Cobourg Manufacturing Company (Lim-

ited) "

The Canada Cotton Manufacturing Company
of Cornwall, Ontario

The Canada Organ and Piano Company ....

The Caledonian Curling and Skating Club of

Toronto
The Canada Silver Mining Company
The CoUingwood and Lake Superior Trans-

portation Company (Limited)
The Central Canada Coal Company (Limited)
The Cobourg Ladies' College
The CoUingwood Furniture Manufacturing

Company
The Chatham Wood Working Company ....

The Campbellford Music Hall Company. . . .

The Canadian Lloyds
The City of Ottawa Loan Company
The Central Canada Boot and Shoe Company

(Limited)
The Crow Bay Cheese and Butter Manufac-

turing Company
The Canada First Silver Mining Company

;

Name since changed to The Native 7 Sil-

ver Mining Company

Chief Place of Business.

Berlin . . .

Hamilton

Guelph .

.

Kingston
Ridgeway
Toronto .

Toronto

Fort Arthur.

Brussels . . . .

Belleville . . .

Berlin
Allan's Mill

Township of Cornwall .

Township of Colborne.
Perth .

."

Toronto and Hamilton . . .

Township of Enniskillen

.

Toronto ,

Township of Bathurst

Cobourg

Cornwall

.

Toronto . .

Toronto

.

London

Toronto. .

.

Brockville

Cobourg . .

CoUingwood .

Chatham
Campbellford

.

Toronto
Ottawa

Ottawa

Township of Seymour.
Toronto

Date
OF Charter.

8th Aug., 1890

12th Nov., 1880

9th Jan., 1891

31st Jan., 1891
12th Mar., 1891
17th April, 1891

6th May, 1891

2ath June, 1891

6th June, 1891

3rd July, 1891

9th July, 1891
11th Nov., 1891

13th Feb., 1868
2nd June, 1868
2nd Dec, 1868

15th Dec,
18th May,

25th Feb.,

21st Sept.,

1868
1870

1871
1871

4th April, 1872

7 th May,
10th Sept.,

5th Feb.,

29th May,

29tU May,
6th July,

5th Sept.,

19th Oct.,

3rd Nov.,
27th Jan.,

3rd March,
22nd Feb.,

1872
1873

1874
1874

1874
1874
1874

1874
1874
1875
1875
1875

14th April, 1875

20th April,

25th June,
1875
1875

27th Oct., 1875

\9
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Name of Company.

The Canada Coffin Company
The Canada School Apparatus Manufacturing

Company
The Canadian Cigar Company
The Canadicui Mon'hly Company
The Canada W.est Farm Stock Association

(Limited)

The Canadian News Company (Limited)

Name since changed to that of The
Toronto News Company

The Cobourg Carpet Mat, Matting and Manu-
facturing Company ; name since changed

to The Cobourg Carpet Matting, and
Manufacturing Company (Limited) ....

The Canada West Land and Agency Company
The Congreg'tional Publishing Company. . .

The Canada West Guaranteed Loan Company
(Limited)

The City of Toronto Telegraph Company . . .

The Clin'on Driving Park Association

The Cromarty Cheete and Butter Manufac-
turing Company

The CoUingwood Lumber Company
The Clinton Temperance Hall Company. . . .

The Cobourg Printing and Publishing Com-
pany (Limited)

The Campbellfoi d Woollen Mills Company

.

The Co-operative Warehousing Company . . .

The City Steam Heating Company
The Christian Helper Printing and Publish-

ing Company
The Crompton Corset Company
La Conjpagnie d' Imprimerie

The Chatham Gore Cheese Manufacturing
Company .

The Chatham Manufacturing and Shipping
Company

The Cliflord Butter and Cheese Company . . .

The Consumers' Oil Refining Company of

Ontario
The Cobourg Skating and Curiing Rink ....

The Consumers' Gas Company of Lindsay . .

The Canada Felt Hat Company of Ontario .

The Ct llingwood Curling and Skating Rink
Company vLimited)

The Chevalier Grist Mill Company
The Commercial Loan and Stock Company

of Toronto
The Carthage Cheese and Butter Manufac-

turing Company
The Cochrane Manufacturing Company of 8t.

Thomas (Limited)

The Calabogie Mining Company (Limited) .

.

The Chatham Manufacturing Company (Lim-
ited)

The Copeland Brewing Company of Toronto.

The Citizen Publishing Company of Toronto
(Limited)

Chief Place of Business.

Toronto

Toronto.
Hamiltoi
Toronto

Toronto
Toronto

Toronto

Cobourg
Toronto
Toronto

Toronto
Toronto
Clinton

Cromarty
Waubaushene
Clinton

Cobourg
Campbellford
Napanee
London

Toronto
Toronto
Ottawa

Gore of Chatham . . .

.

Chatham
Clifford

Petrolea

Cobourg
Lindsay
Hamilton

CoUingwood
Chevalier

Toronto

Carthage

St. Thomas
Perth

Township of Chatham
Toronto

Toronto

20

Date
OF Charter.
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Name of Company.

C.

The Chatham Harvester Manufacturing Com-
pany (Limited)

The Cosgrove Brewing and Ma'ting Company
of Toronto

The Chatham Dredging and General Con-
structing Company

The Cnatham Dredging and General Con-
structing Company ; name changed by
adding the word " Limited"

The Crowfoot Indian Medicine Company of

IVleaford

The Cherr}' Hill Cheese Manufacturing Com-
pany

The Coe H ill Mining Company
The Cobourg Flour Milling Company
The Chatham Banner Printing Company

(Limited)

The Contractors' Plant Manufacturing Com-
pany of Merritton

The Clinton Curling and Skating Rink Com-
pany

The City of Belleville Milk Company (Lim-
ited)

."

The Campbell Sewer Pipe Company of Hamil-
ton, Ontario (Limited)

The Central Canada Loan and Savings Com-
pany of Ontario

The Courtright Salt Company (Limited) . . . ,

The Conger Lumber Company
The Cleveland Mining Company of Ontario..

The Constance Cheese and Butter Manufac-
turing Company

The Citizen's Telephone Company of Toronto
The Collins Inlet Lumber Company
The Chatham Street Railway Company

(Limited)
The Conn Cheese and Butter Manufac'uring

Company of Wellington and Grey (Lim-
ited)

The Campden Cheese and Butter Company
The Chatham Centre Cheese Company (Lim-

ited)

The Cookstown Warehousing Company
The Cornwall Street Railway Company ....

The Crown Warehousing Company
The Conger Coal Company of Toronto (Lim-

ited)

'The Charles Rogers and Sons Company of

Toronto (Limited)

The Cedar Yale Cheese Manufacturing Com-
pany of Ontario

The City Delivery Service of Toronto
The County of Ontario Central Agricultural

and Live Stock Association ; name since

changed to
'

' The Ontario Central
Agricultural and Live Stock Associa-

tion "

The Coal Cartage Company of Ottawa

Chief Place of Business.

Chatham

.

Toronto. .

Chatham

.

Chatham

.

Meaford ,

Date
OF Charter.

Cherry Hill

Trenton . , .

Cobourg . , .

Chatham.

Merritton

Clinton .

.

Belleville .

Hamilton

Peterboro' .

.

Courtright . .

Parry Sound
Trenton ....

Constance

.

Toronto . .

Toronto . .

29th Nov., 1882

29th Nov.. 1882

2nd Feb., 1883

12th June, 1885

20th Feb., 1883

4th April, 1883
7th May, 1883
12th May, 1883

4th June, 1883

29th Oct., 1883

2nd Nov., 1883

24th Nov., 1883

30th Nov., 1883

7th Mar., 1884
16th April, 1884
7th May, 1884
3rd Dec, 1884

3rd Feb., 1885

3rd Feb., 1885
4th July, 1885

Chatham !
4th :\Iar., 1885

Township of Arthur 28th Mar., 1885

Campden 25th April, 1885

Township of Chatham I
2nd May, 1885

Cookstown 11th Aug., 1885

Cornwall
t

Hth Nov., 1885

Petrolea Hth Nov. , 1885

25th Jan., 1886

5th Feb., 1886

Toronto

Toronto

Township of Biddulph

.

Toronto

Port Perry

.

Ottawa . . .

.

16th Feby., 1886

2nd Mar., 1886

16th April, 1886
29th June, 1886

21
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Name of Company.

The Crossbill CreamevvCompany
The Cornwall'^fl^'* (?on\pany ; incorporated

under The Gas and Wa':er Act
The Central Press Agency of Toronto
The Collingwood Dry Dock, Ship-building

and Foundry Company (Limited)
The Cornwall Curling Club
The Cottaye Building Association of Ottawa

(Limited)
The Central Smith Dairy Company (Limited)
The Clari-y Wool and Manufacturing Com-

pany of Toronto (Limited)
The Crescent Beach Association of Ontario . .

The Cyrus Russ, Son and Company of

Leamsville (Limited^i

The W. F. Cochrane Roller Mills Supply
Company (Limited)

The Cyclorama Company of ( Ontario

The Canadian Sportsman and Live Stock
Jonrnal Publishing Company of Toronto

The Collingwood Rock Well Company
The Corbett Cheese and Dairy Company. . .

.

The Chesley Public Buildings Company. . . .

The Canadian Craftsman Publishing Com-
pany of Toronto (Limited)

The Carbolic Smoke Ball Company of the
Province of Ontario

The Countif s of Ontario and Durham Exhi-
bition Association .<

The Cobourg Water Works Company ; incor-

porated under The Gas and Water Act.

The Court Brunswick Ancient Order of

Foresters' Hall Company of Toronto . . .

The Cranbrook Flax Mills Company
The Chance Safety Frog Company of Ontario

(Limited)

The Cline Manufacturing Company of On-
tario (Limited) ,

The C. J. Smith Company of Toronto (Lim-
ited)

The Charles Stark Company (Limited) of

Toronto
The Constructing and Paving Company of

Ontario (Limited)

The Clyde Milling Company (Limited)
The Canadian Land and Immigration Copi-

pany of Haliburton (Limited). This
Company was incorporated for the pur-

pose of taking over certain property for-

merly owned by The Canadian Land and
Emigration Company (Limited), an Im-
perial Company

The Corporation of the Toronto Church
School (Limited)

The C. Beck Manufacturing Company of

Penetanguishene (Limited) ^

The Commonicealth Printing and Publishing
Company of Ontario (Limited)

Chief Place of Business.

Crosshill

Cornwall
Toronto

Collingwood
Cornwall

Ottawa
Township of Smith

Toronto
Township of Bertie

Beamsville

Hamilton
To .-onto

Toronto
Collingwood
Corbett
Chesley ,

Toronto

Toronto

Whitby ^

Cobourg

Toronto
Cranbrook ".

Woodstock

Toronto

Toronto

Toronto

Toronto
Lanark

Date
OF Charter.

Toronto

Toronto

Penetanguishene

Ottawa ,

22

29th June, 188&

29th July, 188G
6th Aug., 1886.

22nd Oct., 1886
12th Jan., 1887'

29th Jan., 1887
2nd Mar., 1887

23rd May, 1887
8th June, 1887

22nd Aug., 1887

30th Sept., 1887
12th Nov., 1887

12th Nov., 1887
12th Nov., 1887
3rd Feb., 188^
9th Mar., 1888

9th May, 18S8

18th May, 1888

31st May, 1888

•20th June, 1888

19th July, 1888
8th Sept., 1888

27th Oct., 1888

3rd Dec, 1888

19th Dec, 1888

18th Jan., 1889

19th Feby., 1889
13th Mar., 1889

10th April, 1889

10th April, 1889

17th April,'1889

10th May, 1889
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Name of Compaj^y.

C.

The Comber Oil Company (Limited)

The Cook and Brothers Lumber Company of

Ontario (Limited)

The Central Gas and Oil Company of Essex

(Limited)

The Caledon Lake Company (Limited)

The C. F. Smith Company of Belleville

(Limited)

The Cannington Electric Light Company
(Limited) . .

The Chatham Water Works Company ; in-

corporated under The Gas and Water
Act

The Catholic Review Publishing Company of

Tonmto (Limited)

The Casselman Lumber Company (Limited)

.

The Cobourg Electric Light and Power Com-
pany (Limited)

The City Planing Mills Company of Toronto
(Limited)

The Cowan Cocoa and Chocolate Company of

Toronto (Limited)

The Citizens' Screet Railway Company of

Toronto (Limited)

The Chown and Cunningham Company of

Kingston (Limited)

The C. TurubuU Company of Gait (Limited)

The Chatham Novelty Company (Limited) . .

The Credit Vallev Quarries Company (Lim-
ited)

'

The Coulthard-Scott Company of Oshawa
(Limited)

The Cant Brothers Company of Gait (Lim-
ited)

The Capital Planing Mill Company of Ottawa
(Limited)

The Copp Brothers Company (Limited)

The Canada Landed and National Investment
Company (Limited)

;
previously The

Canada Landed Credit Company and The
National Investment Company

The Cataract Wood Supply Company of

Niagara (Limited)
The Central Street Railway Company of To-

ronto (Limited)
The Crossen Car Manufacturing Company of

Cobourg (Limited) ,

The Consumers' Purchasing Association of

Ontario (Limited)

The Citizens' Oil and Gas Company of Com-
ber, Ontario (Limited)

The Citizens' Natural Gas Company of Wel-
land (Limited)

The Central Lodging House Association of

Toronto (Limited)

The Citizens' Electric Lighting Company of

Windsor (Limited)

Chief Place of Business.

Toronto

Toronto

Essex Centre.
Orangeville . .

Belleville . . .

.

Cannington .

.

Date
OF Charter.

2l8t June, 188^

1st Aug., 1889

24th Aug., 1889
24th Aug., 1889

24th Aug., 1889

6th Sept., 1889

Chatham 12th Nov., 1889

Toronto 4th Jan. , 1890

Casselman
\

4th Jan., 1890

Cobourg
j

31st Dec, 1889

Toronto i
25th Jan., 1890

Toronto

Toronto c

Kingston
Gait
Chatham

Toronto

Oshawa

Gait

Ottawa .

Hamilton

Toronto

Niagara Falls

Toronto . . .

.

Cobourg

Toronto . . . .

,

Comber

Welland ....

Toronto

Windsor

14th Feb.,
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Name of Compajty.

D.

The Dominion Salt Company
The Dundas Cotton Mills Company

|

Re-incorporated
The Dundas Tool and Machine Company .

.

Re-incorporated
The Dutton Stave and Heading Manufactur-

ing Company
The Dominion Organ Company ; name since

changed to The Dominion Organ and
Piano Company

The Dresden Carriage StuflF Manufacturing
Company ,

The Dorchester Station Cheese Manufactur-
ing Company

The Dundas County Herald Printing Com-
pany

The Dominion Springs Company
The Delaware Cheese Manufacturing Com-

pany
The District Telegraph Company of Toronto
The Dexter and Whitman Manufacturing

Company
The District Telegraph Company of Hamilton
The Devizes Cheese and Butter Company .

The Dundee Mortgage and Investment Com-
panj' ; an Imperial Company licensed to
do business in Ontario

The Downie Cheese and Butter Manufactur-
ing Company

The Dominion Organ and Piano Company.
Letters Patent re-incorporating the Com-
pany and changing its name trom that
of The Dominion Organ Company

The Dunkeld Cheese and Butter Manufac-
turing Company

The Dominion Paper Box Company of To-
ronto ^

The Desert Lake Iron Company
The Dundas Street Music Hall Rink Com-

pany of Toronto , .

.

The Dundas Gas Light Company ; incorpor-
ated under The Gas and Water Act ....

The Doherty-Barton Manufacturing Com-
pany of Sarnia (Limited) - .

The Dohertj' Manufacturing Company of

Sarnia (Limited)
; previously The Do-

herty-Barton Manufacturing Company
of Sarnia Limited)

The Dundas Stove Manufacturing Company
The Dereham and West Oxford Independent

Butter and Cheese Manufacturing Com-
pany (Limited)

The Davies Brewing and Malting Company
of Toronto

The Dufferin Horse Breeding Association ...

The Deemerton Butter and Cheese Company
(Limited)

Date of
Charter.

Goderich
Dundas . .

Dundas

Dutton Station

Bowmanville . . ;

Dresden

Township of North Dorchester

Morrisburg
Township of Gloucester ....

Township of Delaware.
Toronto .

St. Thomas
Hamilton . .

Devizes . . . .

Ontario

Township of Downie

Bowmanville

Dunkeld . . .

Toronto

.

Windsor

Toronto

Dundas .

Sarnia .

Sarnia .

Dundas

,

Township of Dereham

.

Toronto
Shelboume

Township of Carrick

1st April, 1868
5th .July, 1872
18th Jan., 1883
24th Sept., 1873
30th April, 1877

30th Oct., 1873

12th Dec, 1873

6th July, 1874

25th March, 1875

.3rd March, 1876
28th March, 1876

18th May, 1876
20th July, 1876

16th Feb., 1877
28th June. 1878
10th April, 1879

March, 1880

28th April, 1880

3rd April, 1880

25th March, 1881

29th April, 1881
30th June, 1881

24th Sept., 1881

3rd June, 1882

18th July, 1882

23rd April, 1883
1st Feb., 1888

20th Feb., 1883

4th April, 1883
1st May, 1884

3rd May, 1884

24
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Name of Company.

D.

The D. F. Jones Manufacturing Company of

Ganano(iue (Limited)

The D. W. Beadle Nursery Company of St.

Catharines (Limite 1)

The Dundas Spring Horse-Shoe Company
;

name since changed to The Dundas
Horse Shoe and Drop-Forging Company

The Dundas Horse-Shoe and Drop-Forging
Company

;
previously The Dundas

Spring tforse-Shoe Company
The Dixon Cheese Company
The Dunnville Electric Light Company
The Dereham aud Norwich Union Cheese and

Butter Manufacturing Company
The Dickson Company of Peterborough (Lim-

ited)

The Dittrick Fire Escape Company of Ontario
(Limited)

The Dovercourt Land Building and Savings
Company

The Dodge and Bliss Box Company of Wau-
baushene (Limited)

The D. A. Jones Company (Limited) of Bee-
ton

The Dufferin Post Printing Company (Lim-
ited)

The Drumbo Trading Company (Limited) . .

The Downey Company of Napanee (Limited)
The Dobbington Butter and Cheese Manu-

facturing Company
The D. Moore Company (Limited)
The Durham Creamery Company
The Denison Mining Company of Ontario

(Limited)
The Dundas Curlins' and Skating Rink Com-

Chief Place of Business.

Gananoque . .

.

St. Catharines.

Dundas .......

Dixon . . .

,

Dunnville

pany
The Deseronto Driving Park Association

(Limited) ,

The Dry Dock and Wrecking Company of

Collingwood (Limited)
The Dossett Manufacturing Company of

Toro ito (Limited)
The Dovercourt Ancient Order of Foresters'

Hall Company of Toronto (Limited)
The Dovercourt Twine Mills Company of

Toronto (L'mi^ed)
The Drumbo Chemical Light Company (Lim-

ited)

The Delineator Publish-'ng Company of To-
ronto (Limited)

The Donald Produce Company of Norwich
(Limited)

The John Doty Engine Company of Toronto
(Limited)

The Davenport Street Railway Company
(Limited)

The Dunnville Natural Gas Company (Lim-
ited)

Township of Dereham

Peterboro'

Perth

Toronto

Wabaushene

Beeton

Orangeville

Drumbo . .

Napanee .

.

Dobbington
H imikon , .

Durham .

,

Toronto . .

.

Dundas

Deseronto , .

,

Collingwood

.

Toronto . .

,

Toronto . .

,

Toronto . .

.

Drumbo . .

,

Toronto . .

,

Norwich .

.

Toronto .

.

Toronto .

.

Dunnville .

.

25

Date of
Charter.

28th Aug., 18M

21st Oct., 1884

7th Jan., 1885

28th Nov., 1885
19th Feb., 1885
26th Jan., 1885

5th Feb., 1885 .

23rd June, 1885

14th Nov., 1885

16th Dec, 1885

21st Jan., 1886

16th Feb., 1886

25th March, 1886

22nd Dec, 1887
2nd Nov., 1887

16 h April, 1888

15th May, 1888

29th June, 1888

8th Sept., 1888

16th Feb., 1889

23rd March, 1889

1st June, 1889

12th Sept., 1889

2nd Oct., 1889

13th Nov., 1889

5th June, 1890

20th June, 1890

20th June, 1890

13th Oct., 1890

11th Feb., 1891

21st AprU, 1891
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Name of Company.

D.

The Drescfefi Canning and Pickling Company
(Limited)

The Daville Tanning Company of Aurora
(Limited)

E.

The Enniskillen Salt Company
The East Zorra and Blandford Cheese Manu-

facturing Company

The Elora Manufacturing Company (Limited)
Re-incorporated ,

The Elora Agricultural Machine Company
(Limited)

The Enterprise Mining Company of Black
Bay, Lake Superior

The Excelsior Stove IVIanufacturing Company
The Enierp':-ise Cheese Manufacturing Com-

pany
The Edgar Cheese Manufacturing Company
The English and Scottish Investment Com-

pany of Canada (Limited) ; an Imperial
Company licensed to do business in

Ontario ,

The Excelsior Button Company
The English Loan Company
The Echo Printing Plant Company of Wiar-

ton (Limited)
The Elmira Joint Stock Park and Exhibition

Company
The Elma Cheese and Butter Manufacturing

Company
The Elora Curling and Skating Rink Com-

pany (Limited)
The Eagle Warehouse Company
The Erie Mining Company of Ontario
The Evangelical Churchman Publishing Com-

pany of Ontario
The Educational Monthly Publishing Com-

pany "

The Essex Centre Manufacturing Company
(Limited)

The East Lambton Printing Company of

Ontario
The Ekfrid Cbeese and Butter Manufactur-

ing Company
The English Srvings Comjiany of Ontario . .

The Eastwood Cheese and Butter Manufac-
turing Company

The Electric Despatch Company of Toronto
The E. Le Ruey Financial Company of Lon-

don, Ontario (Limited) ; name since

changed to The Loudon Finance and
Trading Comjaany

The Electric Puritier Company of Ontario . .

The E. Harris Company of Toronto (Limited)
The Elgin Silver Mining Company (Limited)

Chief Place of Business.

Dresden

Aurora .

Goderich

Townships of East Zorra and
Blandford

Elora
Elora

Date of
Charter.

3rd July, 1891

19th Sept., 1891

29th April, 1871

4th Dec, 1872
4th April, 1873
24th July, 1875

Elora
!
16th May, 1873

Windsor 27th May, 1874
Toronto

|
14th Dec, 1874

Township of Rawdon
'

26th April, 187(>

Edgar
j
12th Oct., 1870

Toronto .

.

Hamilton
London .

.

Wiarton

Elmira

Township of Elma

Elora
Eagle
Township of Ryerson

.

Toronto . . .

Toronto . .

.

Essex Centre

Watford . .

.

Township of Ekfrid
London

Township of Blandford
Toronto

London . . .

.

Toronto
Toronto
St. Thomas

26

11 th March, 1878
14th May, 1878
25th Sept., 1878

7th Feby., 1879

8th April, 1879

21st April, 1879

2Cth Sept., 1879
18th Oct., i879
9th Jan., 1880

14th Jan., 1880

12th Feb., 1880

15th March, 1880

20th Aug., 1880

16th Feb., 1881
17th May, 1881

1st Sept., 1881
24th Sept., 1881

25th Oct.

,

1881
22nd Dec, 1881
25th April, 1882
9th May, 1882:
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Name of Company.

E.

The Erie Cotton Mills Company (Limited) . .

The Elevator A, Shuniah Dock and Forward-
ing Company . . . ,

The Egan Estate Company of Ottawa
The Empire Investment Company of London,

Ontario
The Essex Land, Loan and Improvement

Company .

.

The Exeter Salt Works Company
The East and West Oxford Union Cheese and

Butter Factory Company
The Evening News Printing Company of To-

ronto
The Excelsior Canning Company of Delhi

( Limited)
The East Luther Cheese and Butter Manu-

facturing Company (Limited)
The Essery Manufacturing Company of

Toronto ;

Name since changed to The Toronto
Planing Mills Company ...

The E. and C. Gurney Company of Ontario
(Limited)

The Erie Iron Works Manufacturing Com-
pany of St. Thoma=!

The Emerson Natural Gas Light and Fuel
Company of Hamilton (Limited)

The English Grazing and Lumber Company
of Ontario

The Empire Cement and Lime Company of

Ontario (Limited)
The Empress Sewing Machine Company of

Toronto
7 he Enteiyrise Printing and Publishing Com-

pany of East Northumberland
The Echo Printing Company of Amherstburgh
The Elarton Salt Works Company (Limited)
The East Toronto Lumber and Manufactur-

ing Company (Limited)
The Essex Centre Printing Company
The Egremont Butter and Cheese Manufac-

turing Company
The Eden Mills Co-operative Creamery Com-

pany
The Englishman's Journal Printing and Pub-

lishing Company of Toronto
The E. B. Eddy Manufacturing Company.

Incorporated at Ottawa ; Letters Patent
authorizing the Company to hold lands
in Ontario

The Essex Distillery Company
The Eureka Granite Paving Company of

Ontario
The Essex Land and Timber Company
The Electric Tramway and Light Company

of Sault Ste. Marie
The East Toronto Brick Company

Hamilton

Prince Arthur's Landing.
Ottawa

London

,

Windsor
Exeter .

.

Township of East Oxford . . .

.

Toronto .

Delhi

Township of East Luther . . .

.

Toronto

Hamilton .

.

St. Thomas

.

Hamilton . .

London . .

.

Thorold . .

.

Toronto . . .

Colborne
Amherstburgh
Toronto

Toronto
Essex Centre.

Holstein

Township of Nassagaweya . .

Toronto

Sandwich

Date
OF Charter.

12th May, 1882

7th June, 1882
26th Oct., 1882

20th Oct. , 1882

15th Nov., 1882
8th Dec, 1882

13th Dec, 1882

nth Jan., 1833

4th April, 1883

9th May, 1883

8th June, 1883

21st May, 1884

21st June, 1883

26th April, 1884

16th May, 1884

14th June, 1884

14th June, 1884

28th Aug., 1834

16th Jan., 1885
22nd April, 1885
2nd July, 1885

16th Sept., 1885
19th Feb., 1886

16th Mar., 1886

17th Sept., 1886

2nd June, 1887

3rd June, 1887
15th July, 1887

Toronto 16th Nov., 1887
Windsor 9th Mar., 1888

Sault Ste. Marie 31st May, 1888
Toronto 16th June, 1888

27
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Name of Company.

E.

The Evans Brothers Piano and Manufactur-
ins; Company of Ingeraoll (Limited) . . .

The Edwards Oil Burner Company of Toronto
(Limited)

The Economy Engine and Machine Company
of Gananoque

,

The Economic Direct Supply Company of

of Toronto (Limited)
The Eureka Manufacturing Company of To-

ronto (Limited)
The Electric and Accumulator Company of

Toronto (Limited)
The Electric Light, Telephone and Power

Company of Rat Portage (Limited) ....

The Excelsior Life Insurance Company of

.Ontario (Limited)
;
previously The Pro-

testant Life Insurance Company of On-
tario (Limited)

The Electro-Mercurial Amalgamator and
Mining Company of Ontario (Limited) .

.

The Essex Brass and Iron Company of Lon-
don, Ontario (Limited)

The Essex Moulding Sand Company (Lim-
ited)

Chief Place of Business.

Ingersoll. . . .

Toronto . . .

.

Gananoque.

.

Toronto . . .

.

Toronto . . . .

Toronto . . . .

,

Rat Portage.

F.

The Fergus Manufacturing Company
The Fingal Carriage Company
The Felt Hat Company
The Fordwich Cheese and Butter Company.
The Farmers' and Traders' Loan Association
The Financial Association of Ontario
The Fonthill Canning and Fruit Drying Com-

pany
The Farmers' Joint Stock Salt Well Com-

pany of Wroxeter
The Farmers' Home Cheese and Butter Com-

pany of Blandford
The Fergus Brewing Company
The Freehold Association of Ottawa
The Furnace Falls Iron Company of Ontario
The Farran's Point Cheese Manufacturing

Company
The Fort Erie Canning Company
The Formosa Butter and Cheese Company.

.

The Fort William Street Railway Company .

The Fort George Assembly ; name since

changed by 50 Vict. Cap. 90, to that of

The Niagara Assembly
The Farmers' Supply Company of Prescott

(Limited)
The Forks Road Cheese Company
The Farmers' Warehousing Company of Wel-

lington

The Florence Cheese Manufacturing Com-
pany

Toronto

Toronto

London

.

London

.

Fergus .

.

Fingal. . .

Hamilton
Fordwich
Hamilton
London...

Fonthill .

Wroxeter

Blandford
Fergus
Ottawa
Township of Snowden

.

Township of Osnabruck

.

Fort Erie

Formosa
Fort William

Toronto

.

Prescott
Township of Wainfleet

Date
OF Charter.

Wellington

Florence .

.

6th Sept., 1888

12th Oct., 1888

2nd Feb., 1889

19th Apiil, 1889

4th May, 1889

16th May, 1889

ilth July, 1889

11th Dec, 1889

22nd July, 1890

r2th Dec, 1890

l?th Dec, 1890

30th April, 1875
26th Nov., 1875
15th Feb., 1878
2oth Jan., 1879
7th Mar., 1879
Bth May, 1879

8th Dec, 1880

16th June, 1881

29th Sept., 1881
29th Aug., 1883
5th Sept., 1883
12th Sept., 1883

13th Nov., 1883
30th June, 1884
26th Feb., 1885
1st July, 1885

19th Sept., 1885

12th Jan., 1887
22nd April, 1887

18th Feb., 1888

28th Feb.. 1888

28
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Name of Company.

The Fire Extinguishing, ^ratine; and Chemi-
cal Company of Ontario (Limited) ....

The Foxton Phosphate Mining Company
(Limited); an Imperial Company author-

ized to do business in Ontario ......

The Fort William Electric Company ("Limited)

The Forest Elevator and Milling Company
(Limited)

The Farmers' Natural Gas and Oil Company
of Gosfif^ld (Limited)

The Fleeter Fanning Mill Company of Chat-
ham (Limited)

The Fairbanks Consolidated Mining Company
(Limited)

The Forest City Electric Company of Lou-
don (Limited)

The Fibre Chamois Company of Lancaster
(Limited)

Chief Place of Business.

G.

The Galway Mining Company
The Gardner Sewing Machine Company ....

The Grimsby Fruit Canning Company
The Grafton Dairy Company
The Grovesend Cheese Manufacturing Com-

pany
The George Moorehead Manufacturing Com-

pany
The Goderich Foundry and Manufacturing

Company
The Glendower Company
The Guardian Homestead Company
The Goderich Summer Hotel Company ....

The Gladstone Cheese Manufacturing Com-
pany

The Grand Hotel Company of Caledonia
Springs

The George Fair Manufacturing Company .

.

The Guelph Carriage Goods Company ; name
since changed to that of The J. B. Arm-
strong ManufacturingCompany (Limited)

The Guelph Carriage Goods Company. .

The Guelph Masonic Hall Company (Limited)

The Gananoque Spring Manufacturing Com-
pany

The Georgian Bay Lumber Company of

Ontario ; incorporated by Act 35 Vict.,

but re-incorporated by Letters Patent. .

The Gait Curling and Skating Rink Company
The Grange Co-operative Company
The A. M. Gibson Manufacturing Company

.

The Georgian Bay Transportation Company
(Limited;

The Guelph Lumber Company
The Guelph Patent Barrel Company
The Gravenhurst Lumber and Timber Com-

pany (Limited)

Toronto

Kingston
Fort William

Forest

Windsor

Chatham

Toronto

London

Lancaster

Townsliip of Galway . .

.

Hamilton
Township of Grimsby . .

Township of Haldimand

Township of Malahide .

London

Goderich
Township of Bedford . .

.

Toronto
Goderich

Gladstone

Caledonia Springs
INIillbrook

Guelph

Guelph
Guelph

Gananoque

Waubaushene
Gait
Napanee
Mitchell

Collingwood
Guelph
Guelph

Gravenhurst

29

Date of
Charter.

7th Aug., 1889

7th Sept.,

9th March,

7th April,

15th AprU,

18th June,

26th June,

2nd Sept.,

9th Oct..

18th July,
2nd Aug.,
2nd Aug.,
1st Feb.,

1S90
1891

1891

1891

1891

1890

1891

1891

1868
1870
1870
1871

17th June, 1871

12th April, 1873

2nd May,
27th June,
16th Nov.,
30th June,

1873
1873
1874
1875

4th Aug., 1875

21st Aug.,
26th May,
12th June,

1876
1876
1876

17th Dec, 188*
16th June, 1876

14th Sept., 1876

1st Aug., 1876
11th Jan., 1877
23rd March, 1R77
2nd June, 1877

22nd June, 1877
25th Aug., 1877
14th Sept., 1877

26th Feb., 1878
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Name of Company.

G.

The Globe Lightning Rod Company
The Great Western Sporting Club
The Grangers" Warehouse Company of Oak-

ville

The Grange Trust

The German Union Cheese Manufacturing
Company

The Grey Township Cheese and Butter Manu-
facturing Company

The Grange Wholesale Supply Company. . .

.

The Grand Opera House Company of Hamil-

ton

The Globe Tobacco Company
The Granite Curling and Skating Company .

The Goldstone Cheese and Butter Company.

The Granton Warehouse Joint Stock Com-
pany

The

The

The

The Gait Cheese Manufacturing Company . .

The Gait Knitting Company
The Gotham Cheese and Butter Manufactur-

ing Company
The Globe Works Company of London,

Ontario

The Greenwood Driving Park Association . .

The Guelph Wright Patent Barrel and Veneer
Manufacturing Company
Gartshore Car Wheel Manufacturing

Company of Toronto

Gladstone and Sulphuret Gold Mining

Company of Ontario (Limited)

Grip Printing and Publishing Company
of Toronto

The Glengarni Times Printing Company

The Gainsborough Cheese and Butter Com-

pany ; see Township of Gainsborough

Cheese and Butter Company
The Grange Provision Supply Company of

Ontario
Glencoe Agricultural Manufacturing

Company (Limited)

Glencjarry Review Printing and Publish-

ing Company •

Georcrian Bay Consolidated Lumber
Company ;

previously The Georgian

Bay Lumber Company
The Garrick Club of Hamilton, Ontario

The Gravenhurst Park Association

The Germania Club of Hamilton, Ontario ...

The Gananoque Spring and Axle Company.

.

The Gananoque Carriage Company

The Glen Cheese Factory Company of Hun-

tingdon

The Georgian Bay Island Resort Company...

The Gait Electric Light and Power Company
(Limited)

The Glen Grove Club

The Gait Ghs Light Company ;
incorporated

under The Gas and Water Act

The

The

The

Chief Place of Btj.siNE.ss.

London

,

London

,

Date of
Charter.

Oakville . . .

Owen Sound

31st May, 1878
31st May, 1878

10th June, 1878
10th April, 1879

Township of East Zorra
!

8th May, 1879

Township of Grey

.

Toronto

Hamilton
Windsor
Toronto
Township of Peel

Granton .

Township of North Dumfries
Gait

Township of Elnia

London

.

Petrolea

Guelph

Toronto

Township of Marmora

Toronto .

.

Lancaster.

Gainsborough

Toronto

Glencoe

Alexandria .

.

Hamilton ....

Gravenhurst
Hamilton ....

Gananoque .

Gananoque .

.

Township of Huntingdon
Toronto

Gait
Township of York

Gait

30

15th Oct.. 1879
18th Oct., 1879

28th May, 1880
28th May, 1880
28th May, 1880
23rd Feb., 1881

22nd Feb., 1881
7th April, 1881
29th April, 1881

29th April, 1881

30th June, 1881
18th Jan., 1882

26th Jan.

,

1882

16th Feb., 1882

16th Feb., 1882

Gth March, 1882
9th Mar., 1882

29th June, 1882

14th Sept., 1882

21st Oct., 1882

18th Oct., 1883

21st Jan., 1883
7th May, 1884
18th Aug., 1884
2nd Oct., 1884
19th Nov., 1884
16th Sept., 1885

29th April, 1886
29th April, 1886

9th July, 1886
26th Sept., 1886

10th Dec, 1886
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Name of Compaxy.

G.

The Good Templar Publishing Company of

Toronto
The Gutta Percha and Rubber Manufactur-

ing Company of Toronto
The Gray, Young and Sparling Company of

Ontario (Limited)
The G. and J. Brown Manufacturing Com-

pany (Limited) of Belleville, Ontario
The Gendron Manufacturing Company of

Ontario (Limited)
The Germania Hall Company of Toronto
The Grocer Publishing Company of Toronto.
The Gait Rink Company (Limited)
The Gananoque Fence and Cresting Com-

pany
The Geo. W. Shaver Company of Toronto

(Limited)
' he B. Greening Wire Company (Limited)...

The Grant Lithographing Company (Lim-
ited) of Toronto

The Great South Western Gas and Oil Com-
pany of Amherstburg 'Limited)

The Goderich Organ Company (Limited)
The GraybUl Manufacturing Company (Lim-

ited) .

The Globe Furniture Company (Limited)....

The Gananoque Electric Light and Water
Supply Company (Limited)

The Gould Lake Mining Company (Limited)
The Good Templars' Fairy Lake Camp Associ-

ation (Limited)
The Gravel Bay Mining Company of Ontario

(Limited)

The Gurd Meter Company of London (Lim-
ited)

The Glassford Organ and Piano Company of

Chatham (Limited)
The Gold and Silver Trading Company of

Toronto (Limited)
The Ga^t and Preston Street Railway Com-

pany (Limited)
The Globe Tobacco Works Company of Lon-

don (Limited)
The Guelph Woollen Mills Company (Lim-

ited)

The Gananoque Furniture and Undertaking
Company (Limited)

The Gananoque Gear Company (Limited) ....

The Grimi:by Quarry Company (Limited)
The Gurd-Brandon Woodenware Company

of Toronto 'Limited) -..

The Guelph Curling and Skating Rink Com-
pany (Limited)

The Guelich Silica Barytic Stone Company of

Ontario (Limited)
The Glencoe Recreation Park Association

(Limited)
The German Printing and Publishing Com-

pany of Berlin (Limited)

Toronto

Toronto

Seaforth

Belleville . . .

.

Toronto
Toronto
Toronto
Gait

Gananoque .

.

Toronto
Hamilton

Toronto

Amherstburg
Goderich

Waterloo
Walkerville ..

Gananoque . .

Sydenham . .

.

Huntsville . ...

Toronto

London

Chatham ,

Toronto

Gait

London

Guelph

Gananoque ..

Gananoque ...

Grimsbv

Date
OF Charter.

Toronto Junction

Guelph

Ingersoll

Glencoe

Berlin

31

12th Jan., 1887

26th Feb., 1887

2nd Mar., 1887

26th Mar., 1887

22nd Aug., 188T
3rd Sept., 1387
23rd Sept., 1887
17th Dec, 1887

29th June, 188^

2nd Feb., 1889
2nd Feb., 1889

Ilth Mar., 1889

12th June, 1889
10th July, 1889

10th July, 1889
13th Aug., 1889

11th Oct., 1889
27th ]Sov., 1889

20th Dec,, 1889

25th Jan., 1890

8th May, 1890

22nd July, 1890

23rd July, 1890

12th Nov., 1890

19th Nov., 1890

18th Mar., 1891

3rd April, 1891
18th June. 1891
2oth June, 1891

8th Aug., 1891

8th Aug., 1891

4th Sept., 1891

9th Oct., 1891

11th Nov., 1891
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Name of Company.

H.

The Huron Salt Well Company
The Haldimand Navigation Company

The Hamilton Tool Company
The Humber Stone Quarry Company (Lim-

ited)

The Hamilton Iron Forging Company
The Hamilton Real Estate Association
The Highland Mining Company
The Home Savings and Loan Company
The Howick Spring Bank Comj^any
The Harrington Cheese Manufacturing Com-

pany
The Hawkesbury Dairy Company
The Hamilton Industrial Works
The Hamilton Glass Company
The Haggart Brothers Manufacturing Com-

pany (Limited)

The Hamilton Investment Company
The Hamilton Steam and Heating Company.
The Hastings Iron Company (Limited)

The Hamilton Canning Company
The Hespeler Manufacturing Company of

Ontario

The Hamilton Bridge and Tool Company
;

name since changed to The Hamilton
Bridge Company

The Hamilton Coflee Tavern Company
The Hamilton House Building Company
The Hamilton Tribime Printing and Publish-

ing Company
The Huron Cheese and Butter Company
The Hamilton Knitting Company (Iiimited).

The Hampton Butter and Cheese Manufac-
turing Company

The Horse Breeders' Association of the
County of Welland

The E. Harris Company of Toronto (Limited)

The Humber Steam Ferry Company
The Harris Street Cheese and Butter Manu-

facturing Company
The Huronian Mining Company of Ontario..

The Harte and Smith Manufacturing Com-
pany of Belleville, Ontario (Limited) ...

The Home Fruit Dryer Com^jany of Ontario.

The Homewood Retreat Association of

Guelph, Ontario
The Hensall Salt Company
The E. & C. Gurney Company of Ontario

(Limited)
The Homestead Investment Company of

Toronto
The Heron Bay Mining Company
The Hamilton Whip Company
The Hamilton Cricket Club ; name since

changed to The Hamilton Amateur Ath-
letic Association

The Huntsville Dairy Company (Limited) ...

Chief Place of Business.

Goderich ...

Counties of

Brant ....

Hamilton . . .

Haldimand and

Toronto
Hamilton
Hamilton
Toronto
Toronto
Township of Howick

Harrington
Brown's Corners.
Hamilton ..

Hamilton

Brampton..
Hamilton .

.

Hamilton .

Belleville ..

Hamilton ..

Date
OF Charter.

4th May, 18G8

29th April, 1871
25th May, 1872

21st April, 1874
29th May, 1874
13th Nov., 1874
2-2nd May, 1875
25th April, 1877
28th Jan., 1878

10th June, 1878
25th April, 1^7&
10th April, 1879
14th Jan. , 1880

Hespeler

Hamilton
Hamilton
Hamilton

Hamilton
Tov/nship of Huron
Hamilton

Township of Darlington

Welland
Toronto
Toronto

Township of West Oxford.
Ottawa

Belleville

Cayuga ...

Guelph .

Hensall

.

Hamilton

Toronto
Toronto
Hamilton

Hamilton ..

Huntsville

28th May,
4th Aug.,
3rd Dec

,

1st Dec,
5th Jan.

,

18-0
1880
1880
1880
1881

2nd March, 1881

21st March, 1881
27th May, 1881
1st Sept., 1881

1st Sept., 1881
11th Jan., 1882
13th Jan., 1882

7th April, 1882'

25th April,

25th April,

29th June,

20th Feb.,
20th Feb.,

4th April,

6th April,

16th May,
21st June,

1882
1882
1882

1883
1883

1883
1883

1883
1883

21st June, 1883

14th July,

19th July,

20th Sopt.,

1883
1883
1883

3rd Jan., 1884
4th April, 1884

32
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Name of Compaxy.

H.

The Hanover Storehouse Company
The Hamilton Turkish and Swimming Bath

Company (Limited)

The Hamilton Horse and Cattle Food Com-
pany

I

The Harriston Joint Stock Butter and Cheese
Manufacturing Company (Limited)

The Hamilton Coffee and Spice Company ...

The Harrington Oil Company (Limited)

The Hamilton Brush Company
The Horning s Mills Building and Improve-

ment Company (Limited)
The Hamilton Buildiag Contract Company... '.

The Hamilton Base Ball Association

The Harold Cheese Manufacturinir Company
The Hamilton Curling Rink Company ; name

since changed to The Hamilton Thistle

Club
i

The Homes Electric Protection Company of

Toronto ( Limit ed)
The Hamihon Steamboat Company
The Hemming Brothers' Company of Toronto

Limited)
The Hamil'on Mica Rooting Company
The Herr Piano Company (Limited)
The Hamilton Biass Manufacturing' ompany
The Hault Manufacturing Company of

Ontario (Limited)
The Hamilton Athletic Exhibition Company
The Hynes Terra Cotta and Brirk Company

(Limited)
The Hungerford Marble Company (Limited)
The Hamilton Yach' Club House and Dry

Dock Company ( Limited)
The Hamilton Amateur Athletic Association;

previously The Hamilton Cricket Club..

The Hamilton and Toronto Sewer Pipe Com-
pany

The Hawkesbury Milling Company (Limited)
The Hamilton Steel Wire Nail Company
The Ht^)ward Furnace Company of Berlin

(Limited)
The Home Circle Printing and Publishing

Comjjany of Toronto (Limited)
The Herald Printing Company of Hamilton

(Limited)
The Hamilton Woven Cord Furniture Com-

pany (Limited)
The Hamilton Bicycle Track and Athletic

Company (Limited)
The Ha. over Furniture and Undertaking

Company (Limited) ...

1 he Hess Manufacturing Company of West
Toronto Junction (Limited)

The Hawthorne Woollen Company of Carle-
ton Plac- (Limited)

The Hamilton Electric Light Cnmp-iny (Lim-
ited)

Date
OF Charter

Hanover 10th Dec, 1884

Hamilton
j

10th Dec, 1884

Hamilton
1
17th Dec, 1884

Harriston i 24th Feb., 18P5
Hamilton 4th N-.v., 1885
Harrington ! 14th Dec, 1885
Hamilt<)n i i^-thDec, 1885

Homing's Mills

Hamilton
Hamilton
Township of Rawdon

,

9th Feb., 1886
9th March, 1886
9th April, 1886
20th May, 1886

Hamilton ..I 5th Jan., 1887

Toronto....

Hamilton .

Toronto .

.

Hamilton
Toronto...

Hamilton

Toronto .

Hamilton

Toronto .

Toronto .

Hamilton

Hamilton

Hamilton
Hawkesbury
Township of Barton

Berlin

Toronto

Hamilton

Hamilton

Hamilton

Hanover .

Toronto Junction

.

Carleton Place

Hamilton

19th Jan. 1887
2nd March, 1887

2nd March, 1887
12th May, 1887
8th June. 1887
22nd Aug., 1887

3rd Sept. 1887
23rd Nov.. 1887

16th April, lS,>-8

16th April, 1888

26th April, 1888

] 9th May, 1888

3l8t May, 1F88
10th April, 1889
14th Nov

,
1888

10th July, 1889

12th July, 1889

12th Sept., 1889

14th Sept., 1889

25th Sept., 1889

16th Oct.. 1889

27th Nov.. 1889

9th Dec

,

1889

4th Feb., 1890

3 (95) 33
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Name of Company. r HiKF Place of Business.
Date of
Charter.

H.

The Huniberstone Clieese Factory Company
(Limited)

The Hagersville Milling < 'ompany (Limirfd)i

The Humberstone Summer Resort Company^
of Ontario (Limited)

The Hemlock City Gristing and Milling
Company (Limited)

The Hamilton Bridge Company
; previously!

The Hamilton Bridge and Tool Company!
The Hanover Spring Btd and Upholstering

Company (Limited)
I

The Harvard Chair Company of Toronto
(Limited)

The Haliburton Mining Company (Limited).

Hendrie and Company (Limited)

Hiram Walker nnd Sons (Limited)

The Horning's Mills Fishery and Game Com-
pany (Limited)

The Henderson Delivery Company of Toron-
to (Limited)

The Hamilton Light and Power Company
(Limited)

The House and Land Investment Company
of Ontario (Limited)

The Hamilton Thistle Club
;

previously

The Hamilton Curling Rink Company . .

The Horninsi's Mills Milling Company (Lim-
ited)

The Hamilton Lumber Company (Limited). .

The Hamilton Facing Mills Company (Lim-
ited)

Township of Humberstone ... 26th April, 1890
Hagersville 12th June, 1890

Toronto 20th June, 1890

Township of A shfield 22nd July, 1890

Hamilton 22nd July, 1890

Hanover 8th Aug., 1890

Toronto 9th Sept., 1890
Toronto 17th Sept., 1890
Hamilton 27th Sept., 1890
Walkersville 1st Oct., 1890

Shelburne liSth March, 1891

Toronto
'

lOth AprD, 1891

Hamilton 3rd June, 1891

Toronto ' 20th July, 1891

Hamilton 14th July, 1891

Hornins's Mills 24th Sept., 1891
Hamilton 6th May, 1891

Hamilton 24th Sept., 1891

I.

The International Salt Company
The Interna ional Silver Mining Company of

Ontario

The Ingersoll Gas Light Company
The Iroquois Milling Company
The Ingersoll Curling and Skating Rink . . .

The Island Park and Hotel Company
The Imperial ' ocel Company of Gait

The I. O. O. F. Hall Association of Tonmt.
(Limited)

The Ingersoll Shirt Manufacturing Company
(Limited)

The Imperial Mineral Water Company of

Ontario
The Iron Clay Paving Stone and Brick Manu-

facturing Company of Toronto (Limited)

The I. X. L. Cheese and Butter Manufactur-
ing Company of Seymour

The Inglewood Public Hall Company . .

The Imperial Cigar Company of Ontario
(Limited)

The Island Pleasure Resort Company of To-
ronto

The Imperial Laud and Mining Syndicate of

Algoma (Limited)

Seaforth

Nepigon Bay
j

Ingersoll ....

j

Iroquois ....

Ingersoll . . .

Toronto
Gait

Toronto .

Ingersoll .

Hamilton

Toronto.

.

Township of Seymour
Inglewood

10th Sept., 1873

Preston

.

Toronto

Sault Ste. Marie.

34

24th June,
Hrd March,
7th July,

3rd Dec ,

2ind Mar.,
8th Dec,

18th July,

28th July,

2nd Feb.,

28th Aug.,

16th April,

1st June,

8th Sept.,

20th Mar.,

9th May,

1875
1876
1876
1877
1^79
1881

1882

1882

1884

1884

1885
1887

1887

1888

1888
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N^ME OF Company. Chief Place of Business.
Date

OF Charter.

The [reland National Food Company of

Toronto (Limited)

The Idyl Wilde Fish and Game Club (Lim-
ited)

The Ingersoll Water Works Company : in-

corporated under The Gas and Water
Act

The Imperial Produce Com, any of Toronto,
See The Ontario Iroduce Company
(Limited)

j

Toronto

The Interior Wood Decorating Company of I

Toronto (Limited) ' Toronto
The Imperial Trusts Company ; a Dominion

Company licensed to do certain of its

business in Ontario
The Ideal Washer, Churn and Wire Mattress

Company of St. Thomas (Limited)
The Inventors and Patentees Association of

Toronto (Limited) ' Toronto

Toronto 5th April, 1889

Toronto
\
7th June, 1889

i

Ingersoll 12th Nov.

,

1889

Toronto . . .

St. Thomas

The Joseph Hall Manufacturing Company . .

The Jack-fish Lake Mining Company
The James Smart Manufacturing Company

of Brockville

The Johnstown Cheese Factory
The Journal Company of the City of St.

Thomas
The J. H. Stone Manufacturing Company of

Hamilton ; name since changed to The
Burn-Robinson Manufacturing Com- I

pany of Hamilton (Limited)

The Juvenile Novelty Manufacturing Com-
pany of Toronto (Limited) I

The J. W. Mann Manufacturing Company of
i

Brockville (Limited) I

John Stuart, Son and Company, Hamilton,
'

o~ (Limited) ; name since changed by strik-
j

'/!^, ing out the word " Hamilton "

The D. F. Jones Manufacturing Company of

Gananoque (Limited)
;

The J. B. Armstrong Manufacturing Com-
pany, (The Guelph Carriage Goods

.

Company) of Guelph, Canada ; pre- ,

viously The Guelph Carriage Goods
Compaiiy

J. F. Pease Furnace Company
The D. A Jones Company (Limited) of

Beat(m
I

The Jackson's Point Hotel Company
The J. E. Bi'yant Company of Toronto (Lim-

,

ited)..
^

The J. R. Staufler Company of Berlin (Lim-
i

ited)'
I

The John Ryan Company of Toronto (Lim-
j

ited) j

Oshawa.
Toronto

Brockville

Township of Sidney

St. Thomas
Hamilton . .

25th Jan., 1890

5th Nov., 1890

J 9th Nov., 1890

13th Dec,, 1890

17th Mar., 1891

18th Jan., 1869
22nd May, 1875

29th April, 1881
16th June, 1881

1st Sept., 1881
30th June, 1881

Hamilton 28th Feb. , 1885

Toronto ' 29th June, 1882

Brockvi]-e 16th July, ie-83

Hamilton 8th Feb., 1884

Gananoque
;
28th Aug., 1884

Guelph : 17th Dec. , 1884
Toronto 17th Oct. , 1885

Beaton ' 16th Feb. , 1886
Jackson's Point 19th April, ISi^S

Toronto

Berlin

Toronto

35

19th Feb.. 1889

29th May, 1889

28th Mar., 1890
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Name of Company,

The Johnston Patent Plough Share Com-
pany of Toronto (Limited)

The .John Doty Engine Company of Toronto
(Limited)

The J. B. McLean Publishing Company of

Toronto (Limited)

Date
OF Charter.

Toronto 1st Sept., 1890

Toronto 13th Dec, 1890

Toronto .3dth April, 1891

K.

The Kincardine Salt Prospecting Company..
The Kingston Bonded Vinegar ^Vorks Com-

pany
The Kinburn Cheese Manufacturing Com-

pany
The Kashabowie Mining Company
The Kingston and Rideau NaA'igation Com-

pany
;

The Kaoka Manufacturing Company i

The Kintore Joint Stock Cheese Company. .

The Kirkton Butter and Cheese Manufactur-
i

ing Company ;

The Kingston < 'otton Manufacturing Com-
j

pany, Ontario (Limited)
j

The Kingston Knitting Company (Limited)
Ontario

The Kent bounty Loan and Savings Com-
pany (Limited)

The Kpnilworth Theese and Butter Manu-
facturing Company (Limited)

The Kingston Car Works Company (Limited)
The Kingston Hosiery Company (Limited). .

The Kingston Ladies Medical College
The Kingston Oil and Enamelled Cloth Corn-

Kincardine .

Kingston . .

Kinburn . .

Walkerton

Kingston . .

St Thomas
Kintore. . .

.

Kirkton .

Kingston

Kingston

Chatham

pany
The Kingston Electric Light Company (Lim-

ited)
.'

The Kingston Business College (late Domin-
ion Business College)

The KilthofF Yeast and Vinegar Company of

Toron'o (Limited)

The Knights of Labour Biscuit and Confec-
tionery Works Company of Chatham
(Limited)

Kingston and PemI roke Iron Mining Com-
pany

The Kingston Base Ball Association

The Kay Electric Company Limited)

The Kingston ' >dd-Fellows' Building Associ-

ati«m (Limited)

The KaAvigamog Improvement Company
( Limited)

The Kingston Skating and Curling Associ-

ation (Limited)

The Killej'- Beckett Engine Company of

Hamilton (Limited)

The Kakabeka Falls Land and Electric Com-
pany (Limited)

The Kaladar Mining Company (Limited).. .

.

The Kerr Engine Company (Limited)

Township of Arthur.
Kingston
Kingston
Kingston

Kingston

Kingston

Kingston

Tori^aito .

7th Nov., 1868;

1st Aug., 1874

16th April, 1875
12th April, 1876

25th Mav, 1877
5th Apri'l, 1879
26th Mar., 1880

22nd Feb., 1881

31st; May, 1881

29th Sept , lb'81

23rd Feb., 1882

9th Mar., 1882
15th April, 1882
15th April, 1882

8rd Jan.. 1884

22nd Feb., 1884

21st Jan., 1886

5th Oct , 1886

29th Oct., 18S6

Chatham 1-ith Nov., 18S6
I

Kingston 11th May, 1887
Kingston

}

15th June, 18^8

Hamilton
;

3rd July, 1888

Kingston

Windsor

Kingston

Hamilton

23rd Mar., 1889

6th Nov., 1889

30th Dec, 1889

24th Feb., 1890

Kakabeka Falls
i
7t]i Mar., 1890

Napanee i 1st Sept., 1890
Walkerville I 26th Sept. , 1890
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Name of Comfaxy.

'The Kangsville Natural Gas and Oil Com-
pany (Limited)

The Kingston Real Estate Company (Lim-
ited)

The Kingston Phosphate C ompany (Limited);

an Jinperial Company authorized to do
business in Ontario

The Kippen Public Hall Company (Limited)

L.

The Lake Superior Navigation Company . .

The Listowel Salt Company
The Lake Couchiching Hotel Company
The Lybster Cotton Manufacturing Com

pany
The London Car Wheel Company
The London Sewing Machine Company ....

The Law Building and Manufacturing Com-
pany oi Meaford ; name since changed
to that of The Meaford Building and
Manufacturing Company

The Lancaster Manufacturing Company ....

The London and Petrolea Crude Oil Com-
pany

The Lake Superior Silver and Gold Mill

Reducing Works and Mining Company
of Thunder Bay

The 1 ongford Lumber Company
The Lynn Valley Cheese Factory
The Lever Wringer Company (Limited). . . .

The London Real Estate Association ; name
since changed to The London Real Estate

and Agency Association

The Lincoln Pap r Mills Companj- (Limited)

Tlie Loxdoii Free Press Printing Company .

.

The Lome Park Company of L'nionville

(Limited)

The London Furniture Manufacturing Com-
pany

The London District Telegraph and Tele-

phone Company
La ' ompagnie d' I mprimerie d'Ottawa
The London Club Association

The London Steam Supply and Manufactur-
ing Company

The Leader Printing Company of Tara (Lim-
ited)

The Lindsay Curling Club
The London Stock Debenture and Invest-

ment < ompany
L'Amabel Cheese Manufacturing Company of

Dungannon
The Lake Simcoe Transportation Company.

.

The London Stock Exchange
The London Finance and Trading Company ;

previously The E. Le Ruey Financial

Company of Londfm (Limited)

Chief Pla< e of Business.

Kingsville

Kingston .

Date of
Charter.

3rd Oct., 1P90

29th Oct.. 1890

Kingston l'2th Mar., 1891

Kippen 19th June, 1891

Toronto 25th Feb., 1871

Listowel I l?^th May, 1871

Invermara 6th Feb., 1872

Township of Grantham.
Township of London . . .

London

Meaford
New Lancaster

London ......

Toronto
Longford Mills

Township of Elizabethtown
Toronto

20th Nov , 1872
27th June, 1873
25th Feb., 1*74

20th Nov., 1874
25th Mar., 1875

25th Mar., 1875

4th June, 1875
10th Mar., 187U
21st Julv, 1876
27th April, 1876

London 23rd April 1877

St. Catharines 15th May, 1878

London
j

4th Oct., 1878

UnionviJle 19th Dec. , 1878

London 8th :\ray, 1879

London ! 1st Sept., 1879

Ottawa I 3rd April, 1 880

London 2^th May, I8b0

I ondon i
3rd Sept.. 1880

Tara ! 15th Jan., 1881

Lindsay
|

29th April, 1881

London I oOth June, 1^-81

Township of Dungannon ....i l-ith July, 1881

Barrie 15th J. ly, 1881

London 16th July. 1881

London

37

21st Dec, 1881
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Name of Company. Chief Place of Business.

L.

The Loudon Skating Rink Company
The Lunenburg Cheese Manufacturing Com-

pany
The Londesboro' Butter and Cheese Manufac-

turing Company (Limi';ed)

The Leadlay and Barber Knitting Company
of Toronto ; name since c anged to

The Standard Woollen Mills Com-
pany of Toronto

The Lavant Mining Company, Ontario ....

The Lake Superior Dock, Forwarding and
Elevator Company

The Lake Superior Native Copper Company
(Limited); an Lnperial Company author-
ized to do business in Ontario ; since

re-incorporated as ' The Lake Supei'ior

Copper Company (Limited), both in

Great Britain and in Ontario
The London Real Estate and Agency Associa-

tion
;

previously The London Real
Estate Associaion

The London Advertiser Newspaper Printing
and Publishing Company (Limited) ....

The London Steel Works Company (Lim-
ited)

The London and Westminster Investment
Company of Ontario

The Lake Superior Powder Company (Lim-
ited)

The London Stock Company of Ontario ....

The Laidlaw Manufacturing Company of

Hamilton (Limited)
The Lansdowne Skating and Curling Com-

pany of the City of Hamilton
The Leander Boat H ouse Company of Hamil-

ton
The Listowel Rink and Park Company ....

1 he Lake Superior Copper Company (Lim-
ited) ; an Imperial Company; formerly
The Lake Superior Native opper Com-
pany (Limited), authorized to do busi-

ness in < )ntario

The Lakefield and Stony Lake Tourists'

Resort Company
The Liusdowne Piano Manufacturing Com-

pany of Toronto (Limited)
j

The Leeds and Grenville Printing and Pub-

;

lishing Company
The L. H. Thomas Company of Windsor

(Limited)
The Lindsay Canoeing and Rowing Club ....

The Listowel Agricultural and Exhibition
Association

The Toronto Leiderkranz
;
previously "Leider-

kranz," a Society incorporated under
T he Act respecting Benevolent Provi-
dent and other Societies

London

Lunenburg

Township of HuUett

Date
OF Charter.

9th Feb., 1882

9th Mar., 1882

13th Mar., 18S2

Toronto
|
5th April, 1882

Kingston 15th April, 1 882

Prince Arthur's Landing

London

.

London

London

London

Nepigon
London

Hamilton

Hamilton

4th May, 1882

9th Sept., ]8Sl

3rd Feb., 1882

4th Dec, 1882

25th Jan., 18S3

20t'i July. 18-3

I2fch Sept., 1883
5th Feb., 1884

26th April, 1884

28th May, 1884

Ham Iton (Jth June, 1884
Listowel 17th Dec, 18S4

•24th June, 18So

Lakefield 9th April, 18S5

Toronto 1 29th Sept., 1885

Prescott

Windsor
Lindsay

.

4th Nov., 18^5

6t!i Jan., 18S(>

16th June, 1886

Listowel ; 31st Aug., 1886

Toronto oth Oct., 1886
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Name of Company.

The London Crockery Manufacturing Com-
pany

The London Grocers' Supply Company
The Landlords' I'roteciive and Guarantee

Company of Ontario
The Lakefield Lumber and Manufacturing

Company
The London Toboggan Slide Company
The London Baseball and Athletic Associa-

tion (Limited)
The Lillis Cigar Company of Hamilton (Lim-

ited)

The London Kennel Club
TJie London Speaker Printing Company
The London Soap Company
The Leamington Electric Light Company

(Limited)
The Lundim Wall Paper and Picture Frame

Company
The London Medical and Dispensing Com-

pany (Limited)
The Lindsay Grain Elevator Company (Lim-

ited)

The Lindsay Stone and Lime Company (Lim-
ited)

The Lindsay Skating and Athletic Association

(Limited)
The Leamington Post Printing Company

(Limited)
The Lion's Head Lumber Company (Limited)
'Jhe London Printing and Lithographing

Company (Limited^
The London Gun Club (Limited)
The Lake Superior Mining Company (Lim-

ited) ; an Imperial Company authorized
to do business in Ontario

The London Covered Rink Company (Lim-
ited)

The Lake-of-the-Woods Gold and Silver Re-
duction Companj' (Limited)

The M. Langmuir Manufacturing Company
of Toronto (Limited)

The London and Spring Bank Pleasure
Resort Company (Limited)

The Lake-of-the-Woods Water Works Com-
pany ; incorporated under The Gas and
Water Act

The London and Colonial Finance Corpoia-
tion (Limited); an Imperial Company
authorized to do business in Ontario . .

The London Foundry Company (Limited) . . .

The Listowe Gas and Electric Light Com-
pany (Limited) ; incorporated under The
Gas and Water Act

The Lake Tamogaming Pioneer Company
(Limited)

The Lome Park Company (Limited)

London .

.

London .

.

Toronto .

Lakefield

London

.

London .

Hamilton
London .

London .

London .

Leamington

London . . .

London . . .

Lindsay . . .

Toronto ....

Lindsay. . . .

Leamington .

Lion's Head

.

London
London

London . . . .

Rat Portage

.

Toronto . . .

.

London .

Date
OF Charter.

•29th Oct., 1886
25th Nov., 1886

13th June, 1887

2nd Nov., 1887

•23rd Nov., 1887

1 9th Mar., 1888

3rd July, 1888
19th July, 1888
.30th Aug., 1888
27th Oct., 1888

I7th Jan., 1889

1 3th Feb., 1889

17th April, 1889

7th June, 1889

9th Dec, 1889

•25th Jan., 1890

19th Feb., 1890

27th Feb., 1890

18th Mar., 1890
31st Mar., 1890

10th Feb., 1890

14th April, 1890

16th April, 1890

26th April, 1890

10th Dec , 1890

Rat Portage 24th Dec, 1890

London .

Listowel

Toronto

.

Toronto

.

31st Jan., 1891

31st Jan., 1891

26th Feb., 1891

9th Mar., 1891

18th June, 1891
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Name of Company.

Tne London Rowing and Canoe Club (Lim-
ited)

The Listowel Furniture Company (Limited).

M.

The Maitlandville Salt Well Company
Tne Middleton and Bayham Cheese Manu-

facturing Company
The Malahide Cheese Manufacturing Com-

pany
The Malahide and Bayham L'nion Cheese

Manufacturing Company
The Merchants' Salt Company of Seaforth . .

The Massey Manufacturing Company
The Mountain Cheese Manufacturing Com-

pany
Midland General Manufacturing Com-
pany (Limited)
Mudge and Yarwood Manufacturing
Company

The Metallic Suspension Wheel Company . .

The Morpeth Foundry and Manufacturing
Company

The Muskoka Mill and Lumber Company .

.

The Maple Leaf Cheese Factory
The Masson Manufacturing Company
The Mount Salem Cheese Manufacturing

Company
The Magnettauan Lumber Company
The Milton Curling Club
The Masonic Temple i ompany of London,

Ontario
The Mille Roches ( heese Manufacturing

Company
The Mer Bleu and Ottawa Peat Fuel Com-

The

The

pany
The Molesworth Cheese and Butter Factory.
The Marj'borough Cheese and Butter Com-

pany ( I imited)
The Meaford Building and Manufacturing

Company; previously The Law Building
and Manufacturing Company of Meaford

The Mississippi Alining Company, Ontario. .

The Mount Hope (High Park) Cemetery
Company (Limited) ; incorporated under
43 Vict., cap. 23

The Mount Evergreen Cemete^j' Company . .

The Medonte Lumber Company of Ontario . .

The Muskoka and Nipissing Navigation Com-
pany

; name since changed to The
Muskoka and Georgian Bay Navigation
Companj"

The Minto and Arthur Union Cheese and
Butter Manufacturing Company

The Muskoka Slide Dam and Boom Company;
tirst incorporated by declaration under
The Timber Slide Companies' Act ; re-

incorporated by Letters Patent

Date
OF Charter.

London 19th .June, 1891
Listowel 9th July, 1891

Township of Colborne.

Township of Middleton

.

Township of Malahide. .

Township of Malahide

.

Seaforth
Newcastle •

. . .

Township of Tyendinsga . . .

Port Hope

Whitby

.

Toronto

Morpeth
Toronto
Township of Rawdon.
Oshawa

Township of Malahide
Byng Inlet

Milton

London

Mille Roches.

Ottawa . . .

Molesworth

9th April, 1868

21st April, 1870

30th Aug., 1670

28th Oct., 1870
5th Dec, 1870
19th .Jan., 1871

28th Mar., 1871

1st Mar h, 1872

4th Sent.. 1873
6th July. 1874

22nd Dec, 1)^74

28th Jan., 1875
25th Mar., 1875
10th June, 1875

2nd Aug., 1875
lat Aug., 1876
1st Nov., 1877

22nd Dec, 1876

24th Sept., 1877

24th Sept., 1877
28th June, 1878

Township of Maryboro' ! 10th April, 1879

Meaford .

Kingston

Toronto
Trentcn
Toronto

Toronto

Township of Minto

.

17th AprU, 1880
4th Aug., 1880

22nd July, 1880
30th Dec, 1880
4th Feb., 1881

23rd Mar., 1881

29th April, 1H81

12th May, 1881
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Name or Company.

M.

The Monckton Cheese and Butter Manufac-
turing Company (Limited)

The Midland and North Shore Lumbering
Company

The Toronto Moss Park Skating and Curling
Rink Company .

.

The Merritton Cotton Mills Company (Lim-
ited) ; this Company has since been suc-

ceeded by The Merritton Cotton Com-
pany

The Mosquito Bay Warehouse Company of

Sophasburgh, Ontario

The Michipicoten Native Copper Company
(Limited) ; an Imperial Conipan}' author-

ized to do business in Ontario ; since

re-incorporated as The Michipicoten
Copper Companj' (Limited) both in

Great Britain and Ontario
The Marmora Gold and Iron Mining Com-

Chief Place of Business.
Date

OF Charter.

Monckton. . .

Peterboro' . .

Toronto . . .

Toronto

Sophiasburgh

pany
The Meaford Horse Importing and Breeding

C'mipany
The Mount Forest Printing and Publish'ng

Company (Limited)

The Michael's Bay Lumber Company
The Magnettawan Driving and Boom Com-

pany (Limited)
The Metropolitan Grocery and Provision

Warehouse of Peterborouijh
The Mimico Public Hall Company
The Morris and Grey Cheese and Butter

Manufacturing Company
The Moulinette I'aiiying Company
The Meaford Turf Club (Limited)

The ,T. W. Mann Manufacturing Company of

Brockville (Limited)

The Merchant Company of London, Ontario.

The Michipicoten Copper Company (Limited):
an Imperial Company authorized to do
business in Ontario

;
previously The

Michipicoten Native Copper Company
(Limited)

The Midland Curling Rink Company
The Metropolitan Street Railway Companv

of Ottawa
The Metropolitan Athletic Grounds Company

of Ottawa (Limited)

The Muncey j.oad Cheese Manufacturing
Company

The Mount Forest Cheese Manufacturing
Company (Limited)

The Metropt>lit«n Roller Skating Rink Com-
pany of Toronto (Limited)

The Molecular Telephone Company ot To-
ronto

Toronto

Meaford

Mount Foreit.

Toronto

Waubaushene .

Peterboro' . . .

,

Mimico

18th Jan., 1882

17th Feb., 1882

•2.3rd Feb., 1882

22nd June, 1882

29th June, 1882

14th Sept. , 1882

29th Nov., 1882

22nd Dec. 1882

18th Jan, 1883
24th Jan., 1883

1st Feb., 1883

20th Feb., 1883
7th Mar., 1883

Township of Grey
i

4th April, 1883
Moulinette 18th April, 1883

Meaford

Brockville

London . .

Midland

Ottawa

Ottawa

Township of Caradoc.

.

Township of Egremont

Toronto

Toronto . . . .

9th May, 1883

16th July, 1883
18th Nov., 1883

30th Nov., 1883
5th Dec, 1883

28th Aug., 1884

20th Nov., 1884

20th Jan., 1885

24th Feb., 1885

2-2nd May, 1885

27th Aug., 1885
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Name of Company.

M.

The Maitland Skating and Curling Rink
Company of Brussels

The Mutual Implement Manufacturing Com-
pany of Toronto

The Mirror Publishing Company of Toronto.
The Medical School Property Company of

Toronto
The Mauitoulin Oil Company (Limited) ....

The Mount Forest Electric Light Company

.

The Mead Electric Company of Toronto ....

The Millbrook Curling and Skating Rink
Company

The Madoc Agricultural, Industrial and Arts
Association

The Mercantile Trust Company of Ontario .

.

The Martin Manufacturing Company of

Whitby (Limited)
The Madawaska Improvement Company ....

The Moaeymore Cheese Company
The Mowat Manufacturing Company (Lim-

ited)

The D, Moore t ompany (Limited)
The Mendelssohn Piano Company (Limited).
The Merrickville Hame Company (Limited).
The M. Brennan and Sons Manufacturing

Company of Hamilton (Limited)
The Maple Leaf Gold Mining ( ompany of

Ontario (Limited)
The Magee Manufacturing Company (Lim-

ited)

The Meaford I ransjjortation Company(Lim-
ited)

The Missionary Echo Publishing Company
(Limited)

The Muskoka and Georgian Bay Navijjation
Company (Limited)

;
previously The

Muskoka and Nipissing Navigation Com-
pany

The Midland Driving Park Company (Lim-
ited)

The Mimico Real Estate Security Company
(Limited)

The Military Institute Company of Toronto
(Limited) .

Thi' Mail Job Printing CoTnpany (Limited) .

The M. Langmuir Manufacturing Company
of Toronto (Limited)

The Muskoka Leather Company (Limited) . .

The Maxville Public Hall Company (Limited)
The Metropolitan Publishing Company (Lim-

ited)

The Milton Pressed Brick and Sewer Pipe
Company (Limited)

The Mutual Natural Gas Company of Port
Colborne (Limited)

Chief Place of Business.

Brussels

Toronto
Toronto

Toronto
Toronto
Mount Forest
Toronto

Millbrook

.

Madoc .

.

Toronto

Whitby
Ottawa
Township of Hungerford

Date
of Charter.

4th Nov., 1885

9th Feb., 1886
9th April, 1886

22nd Sept., 18S6

29th Oct., 1886
27th Dec, 1886
11th Mar., 1887

29th April, 1887

15th Julr, 1887
22nd Aug., 1887

2nd Nov., 18R7

10th Feb , 18«8
18th Feb., 188-<

Whitby
I

26th April, 1888
Hamilton
Toronto . . . .

Merrickville

Hamilton

Chatham

.

London .

Meaford .

Toronto .

Midland .

Toronto .

Toronto
Toronto

Toronto
Toronto
Maxville

Toronto

Milton

Port Colborne

lotn iviay,

23rd May,
31st May,
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Name of Company.

M.

Chief Place of Bisixess.

WalkervilleThe Mettawas Susimer Resort Company
(Limited)

The Maganettawan Navigation Company
(Limited; Maganettawan

.

The Mattawa Building Company (Limited). . Mattawa
The Merritton Cotton Company (Limited)

;

this Company succeeded The Merrifon
^

Cotton Mills ' "ompany
|

Toronto
The MattaAvin Iron Mining Company (Lim-

ited) Kingston

Date
OF Charter.

5th Feb., 1891

7th

9th

April,

July,

1891
1891

Mo.

T he McNab Iron Company Township of McNab
The McClary Manufacturing Company London
The McClar\-Thompson Carriage Company . London
Tile McGill Manufacturing Company

j
Oshawa

,

The McFad\ ens Pleasure Park Company of

Forest
The McCormick Manufacturing Company. .

.

The McArthur Brothers Company (Limited)

The McDiarmid Manufacturing Company of

Aylmer (Limited)

N.

The Newcastle Woollen Manufacturing Com-
pany

The Nova Scotia Street Cheese Factory ....

The Noxon Brothers Manufacturing Com-
pany (Limited) ; re-incorporated under
same name 22nd April, 188S

The Northwood Cheese Manufacturing Com-
pany

The Napanee Mills Paper Manufacturing
Company ; since re-incorporated as The
Napanee Paper Company

The Northumberland Beet Root Sugar Manu-
facturing Company

The National Club Guarantee Stock Com-
pany . . . :

The Native 7 Silver Mining Company ; pre-

viously The Canada First Silver Mining
Company ,

The Nation Printing and Publishing Com-
pany

The Navj' I.sland Fruit Glowing Association.

The Norwood Cheese Factory Company ....

The Neebish Mining Company
The Newiiurgh Printing Company
The Neebing Hotel Company
The North of Scotland Canadian ^Mortgage

Companj' (Limited; : an Imperial Com-
pany authorized to do business in Ontario

Forest . .

London

.

Toronto

Aylmer

Newcastle
Township of Bayham.

Ingersoll

Township of Malahide.

Napanee Mills

Township of Hamilton

Toronto

Toronto ....

Hamilton . . .

.

Norwood ...

Toronto
Newburgh . .

Fort William

8th Aug., 1891

21st July, 1891

15th May, 1869
Uth Julv, 1871

10th Sept., 1873
4th Feb., 1876

4th June, 1879
16th July, 1879

25th Mar., 1886

18th June, 1887

19th Dec, 1870
9th Oct., 1-71

10th Dec, 1872

11th Sept., 1873

24th Sept., 1873

5th Feb., 1874

Uth July, 1874

27th Oct., 1875

28th Jan., 1875

23rd Feb., 1875

14th April, 1875
22nd May, 1875
26th May, 1875
28th Jan., 1876

21st June, 1876
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Name of Company.

N.

The Norval Manufacturing Company (Lim-
ited)

The Newtonville Peat Fuel Manufacturing
Company

The Nor' hern Exhibition Building Company
The National Maga-ine Comj'anj'
The Niagara River Hj'draulic Companj- ....
The Nith Valley Joint Stock Creamery Ccm-

paiij'

The Napanee Brush Company
1 he Niagara Oak Tanning Company (Lim-

ited) :

The >orth Pelham Fruit Drying and Can-
ning Company

The Neustadt Warehousing Companj'
The North River Manufacturing Company. .

The Nepigon Brown Stone Company
The Napanee Gas < ompany
The North Osnabruck Cheese Manufacturing

Company
The North Oxford Cheese and Butter Manu-

facturing Company
The North Buxton Joint Stock Shipping

Company
The Northumberland Paper Company
The Napanee Paper Company

;
previously

The Napanee Mills Paper Manufacturing
Company : re incf>rporated

The Northern Hutel Company of Port Arthur
Tlie North Smith Dairy Company
The "^ eebiiig Lumbering Company (Limited)
The North Middlesex Cheese Manufacturing

Company
The Niagara Falls Liberal Club
The North Anderdon Shooting Club
The Napanee Water and Electric Light Com-

pany
The Migara Falls Wesley Park and Clifton

Tramwaj^ Company
The Norwich Knitted Goods Companj'
The Newtonville Cheese and Butter Manu-

facturing Company (Limited)
The Neiis Printing Company of Toronto. . . .

The Niagara and St. Catharines Street Rail-
way Companj'

The North American Chemical Minin/ and
Manufacturing Company of Ontario

;

name since changed to 'I he Owen Sound
Portland Cement Company (Limited) . .

The North Hastings Lumbtr Manufacturing
Company

The North Toronto Suburban Water works
and Light Company (Limited)

The Napanee Drivins: Park Association
The Niagara Fish and Fruit Preserving Com-

pany
The North American Land Company ; a

Dominion Company licensed to hold land
in Ontario

Date
OP Charter.

Toronto
[
15th May, 1876

Township of Clarke
Walkerton ........
Toronto
Clifton

Haysville
Napanee

.

Niagara

.

Cook's Corners
Neustadt
Tessorton
Port Arthur's Landing
Napanee

Township of Osnabruck . . . .

Township of North Oxford .

North Buxton
Township of Seymour

Napanee Mills

Port Arthur
Township of Smith.
Picton

Lucan
Niagara Falls

Amhersthursih

Napanee

Niagara Falls

Norwich . . . .

Newtonville
Toronto ....

St. Catharines

.

Owen Sound . .

Madoc

Township of York
Napanee

Niagara

.

14th June, 1876
25th May, 1877
2nd Aug., 1877
17th Feb., 1879

27th Mar., 1879
1st Sept., 1879

4th Feb., 1880

lath April, 1H81
25th Oct., 1881
20th Oct., 1882
2()th Oct., 1882
2.5th Nov.^ 1882

7th Mar., 1883

22nd Mar., 1883

11th April, 1883
16th July, 1883

25th Jan., 1884
23rd Mar. , 1885
12th June, 1885
14th Dec, 1885

30th Jan., 1886
6th Mar. , 1886
5th May, lf'86

11th May, 1886

6th Aug., 1836
8th Mar., 1887

15th April, 1887
30th Sept., 1887

4th Feb., 1888

16th April. 1888

16th April, 1888

25th May, 1888
3rd July, 1888

11th Dec , 1888

4th July, 1884
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Name of Company.

N.

The North Lake Mineral Land Company of

Ontario (Limited)

The Niagara Assembly
;
previously The Fort

George Assembly ; name changed by 50
Vic. chap. 90

The Napante Water Works Company ; in-

corporated imder The Gas and Water
Ac

The Niagara Casket and Coffin Company
(Limited;

The Niagara Falls Natural Gas, Fuel and
Light Company ('Limited)

The North Barton Public Hall Company
(Limited)

The North Shore Navigation Company of

Ontario ('Limited)

The North Brant Dairy Association (Lim-
ited) 1

The Nottawasaga Farmers' Milling Company
(Limited)

The Niagara and Queenston Land and Elec-

tric Company (Limited)

The Norland Milling Company (Limited) . . .

The Novelty Manufacturing Company of

Newmirket (Limited)

The Niagara Falls Electric Light and Power
Company (Limited) ....

The North Shore Nickel and Copper Mining
Company (Limited)

The National Investment Company See
The Landed Cr dit and National In-

vestment Company (Limited)
The Niagara Falls Skating and Curling Rink

Association (Limited)
The Nickel B.-lt Mining Company of Graham,

Ontario (Limited)

Sarnia
i

19th Dec. , 18^^

Niagara

.

196h Sept , 1885

Napanee 30th Aug., 1889

Thorold
i

6th Sept. , 1889

Niagara Falls
j

6th Sept , 1889

North Barton |
12th Sept., 1889

Waubaushene
i

2-2nd Feb , 1890

Township of Branttbrd 3rd April, 1890

Duntroon 1st Sept., 1890

Tonmto • 1st Oct., 1890"^

Norland 19th Nov., 1890
!

Newmarket i 7th Jan., 1891

Niagara Falls :iOth Dec. , 1890

I

Toronto 7th April, 1891

Toronto 1891

Niagara Falls 22nd Oct., 1891

Toronto 16th Dec, 1891

O.

The Ontario Salt Company Goderich
The Ontario Concentrated Tannin Company

of Perth Perth
The Oshawa Cabinet Company ; re-incor-

porated in 188;') Oshawa
The Ontario Carbon Oil Com^iany of Hamil-

;

ton, Ontario
1
Hamilton

The Oakley Bolt Company Toronto .

'1 he Ontario Wood Pavement Company of ,

Toronto
]
Toronto

T'he Otter f^'heese IMannfactui-ing Company. .
' Township of Bayham

The Ontario Car Company
|
Township of London

The Oshawa Mallea'^le Iron Company 1 Oshawa
Ti'e Ontario Plaster Company

|

Hamilton
The Ontario Grape Growing and Wine Manu- !

facturing Company I Township ofGrantham,Lincoln
The Oshawa Stove Manufacturing Company

|

Oshawa
The Oiitdfio Reform Printing and Publishing

|

Company i Oshawa

<)th
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The Owen Sound Turling and Skating Club.

The Ontario Ladies' College

H he Ontario Knitting Machine Company . . .

The Ontario Lithographic Stone Company. .

The Ontario Union Cemetery Company . . .

The Ontario Methodist Camp Ground Com-
pany

The Ontario Bolt and Nut Works Company.
The Ontario Straw Goods Manufacturing

Company
The Oshawa Cabinet Company ; re-incor-

porated

The Ontario Mining and Manufacturing Com-
pany (Limited)

The Orangeville Agricultural Implement and
Machine Manufacturing Company

The Owen Sound Dry Dock and Ship Build-

ing Company
The Oshawa Clothes Wringer and Mangle

Company
The Ontario Copper Lightning Rod Com-

pany
The Ontario Express and Transportation

Company
The Owen Sound Tribune Printing and Pub-

liehing Company (Limited)

The Ontario Rolling Mill Company
I he Otter Sweeper Company (Limited)

The Ontario Beet i=ugar Company

The Ontario Powder Company. t:ee also

pod -. • •.

The Ontario Livestment Association

The Ontario Glass Burial Case Company
(Limited)

The Ontario Cane Sugar Company
The Ontario Industrial Loan and Investment

Company
The Ontario Steel Barb Fence Company

(Limited) ; name since changed to On-

tario Lead and Harb Wire Company

The Ontatio Cotton Mills Company

The Ontario Jockey Club

The Omnium Securities Company (Limited)
;

an Imperial Company authorized to do

business in Ontario

The Orillia Curling and Skating Association.

The Ontario Canning Company

The < ishawa Stove Company
The Ontario Worsted Company

The Ontario Stock Yards and Abattoir Com-

pany I
Limited)

The Ontario Car and Foundry Company

The Ontario Toy Company
The Ontario Pump Coini)any (Limited)

The Ottawa Wo(jllen Manufacturing Com-

pany (Limited)

The < )ntario Crochet and Knitting Company
(Limited)

Owen Sound
Whitby
Toronto
Toronto
Oshawa

Grimsby
Toronto

Toronto

Oshawa

County of Hastings

Orangeville .....

Ow^en Sound

Oshawa

Hamilton

Stratford

Owen Sound
Hamilton
Otterville

New Hamburg . . .

Toronto
London

Ridgetown ,

Tilsonburg

Toronto

Toronto
Hamilton
Toronto

Toronto
Orillia

Hamilton
Oshawa
Flora

Toronto
London
London
Toronto

Ottawa

Ridgetown .....

46

Date
OF Chartek.

Gth .July.

10th July,

16th Sept.,

3rd Nov.,
23rd Feb.,

26th Feb.,

1st Mar.

,

25th Mar.,

16th April,

28th Dec,

27th Sept.,

20th Dec,

5th Feb.,

27th Apiil,

5th Oct.

,

16th Aug.,
21st April,

10th April,

4th June,

12th Sept.,

6th April,

14th May,
14th May,

28th May,

19th Jan.,

6th April,

29ch April,

19th Nov.,
12th May,
1st Sept.

,

2nd Sept.,

16th Sept.,

19th Jan.,

21st Aug.,
9th Feb.,

2.{rd Feb.,

1st Mar.,

20th Feb.,
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>ame of Company.

O.

The Otterville Ca,nning Coinpanj'

The Osborne Oil Compauy
'I he Ontario Railway ~ applies ( ompany ....

The Ontario yt ck Exchange
The Oil Exchange Financial Association of

Petrolea

The ' ntario Diamond Cheese and Butter
Manufacturing Company

The Untario Powder Company (Limited).

See also aii'f

The Ontario Oaskec Company (Limited) ....

The Oliver Wilby Company of Weston, On-
tario (Limited) ; name since changed to

The Weston W ollen Manufacturing
Company

The Ontario Canoe C mpany of Peterborough
The Ontario Joint Stock Phosphate Mining

Compa' y (Limited)

The Untari Lumber Company
TheOntari Standard Wire Company (Lim-

ited)

The Ontario Peoples' Salt Manufacturing
Company (Limited)

The Ontario Brewing and Malting Company.
The Ontar o Tanners' Supply Company
The Otter Creek Chetse and Butter Manu-

facturing Company
The Ottawa Temperance CoflFee House Com-

pany (Limited;

The Orford Cheese Manufacturing Company
( ! iniited)

The Ontari Comb Company
The Ontario SiKer * .mpany (Limited) ....

The Oshawa Milling Company
The Ontario Sewing Machine Company ....

The Ottnwa Electric Light Company
The Orvis Hydro-Carbon Furnace Company

of Toronto (Limited)

The Osborne-Killey Ma ufacturing Company
of Hamilton (Limited) ; name since

changed to The Osborne- Worswick Manu-
facturing Company of Hamilton (Lim-
ited)

The Ontario Sanitary Trap ( ompany (Lim-
ited)

The Owen Sound Telephone Company
The Ontario Folding Iron Gate and Guard

Company
The Oil Springs Refinmg Company
The Ontario Car and Foundry Company

(Limited)
'1 he Ontario Bolt Company; name since

chnnged to The Ontario Forge and Bolt
Company .

The ' Ontario Reform Club Association

The Ontario Shirt Company
Ontario Lead and Barb Wre Company

; pre-

viously The Ontario Steel Barb Fence
Company

Chief Place of Busines.s.

Otterville

Township of Sarnia
Toronto
Toronto

Petrolea

Township of East Oxford

Tweed . . .

Ridgetown

Date
of ( HARTER.

24th Mar., 1882
27th May, 1882
28th Aug., 1882
27th Jan., 1883

25th Feb., 1883

•20th Feb., 1883

7th Mar., 1883
7th Mar., 1883

Arn prior

Midland .

Weston 4th April, 18S3
Ashburnham 18th April, 1883

18th April, 1883
9th May, 1883

23rd April, 1883

Owen Sound 30th May, 1883
Toronto

\ 21st Dec, 1883
Toronto

\ 26th Mar. , 1884

Woodstock

Township of Carrick

< >ttawa 7th May, 1884

9th April, 1884

Muirkirk
Toronto .

Thorold .

Ushawa . .

Hamilton
Ottawa .

.

Toronto

Kith May, 1884
2nd Oct,, 1884
5th Nov., 1884
3rd Dec, 1884
3rd Dec, 1884
•24th Dec, 1884

24th Dec, 1884

Hamilton 17th Dec, 1884

Toronto
, 21st Jan., 1885

Owen Sound 5th Feb. , 1885

Toronto 27th Mar., 1885
Oil Springs 22nd May, 1885

London 17th June, 1885

Township of York 11th Aug., 1885
Toronto 17th Uct., 1-85
Hamilton 14Th Nov., 1885

Toronto
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Name of Company.

O.

The Ontario Wire Fencing Company
The Odd-Fellows' Building Association of

Whitby
The Ontario Grain and Seed Company
The Ontario Lacrosse Company
'i he Ontario Central Agricultural and Live

Stock Association of Port Perry ;
pre-

viously The County of Ontario Agricul-

tural and Live Stock Association . . . .^ .

The Orillia Driving Park Association

The Oakville Leather Company (LimiteiJ . .

The Ottawa Amateur Athletic Association . .

The O tario Tack Company
The Ontario Bark Company (Limited)

The Oil Springs Knights of Labour Oil Pro-

ducing and Refining Company (Limited)

The Orono Cheese and butter Manufacturing
Company

The Ontario Rubber Company of Toronto . .

The Ontario Building and Contracting Asso-

ciation

The Owen Sound Gas Light and Fuel Com-
pany ; incorporated under The Gas and

Water Act

The Cshawa Curling and Skating Club

1 he Ontario Wheel Company
The < )aklands Jersey Dairy Company
1 he Ontario Leather Fancy Goods Company.
The Orangeville Fishing and Boating Com-

pany
The Owen Sound Stone Quarrying and Con-

structio'p Company
The Ontario Fire Protection Company
The Ontario Farmers' Flax Manufacturing

Company =

The ( 'shawa Electric Light Company
The Ontario Coal Company
The Ontario Cotton Company
The Ottawa Club
The Opinicon Mining Company
The Ontario Hedge and Wire Fence Com-

pany
The Ochtwan Sporting Club of Ontario

The Ottawa Benatine Manufacturing Com-
pany (Limited)

The Ontario Extract and Fibre Company . . .

The < intario Terra-cotta, Brick and Sewer

Pipe Company (Limited) ; name since

changed to The Ontari Terra-cotta and

Brick Company (Limited)

The Ontario Leather Matting Company (Lim-

ited) •,

The Ontario Basket Company (Limited) . .

The < intario Patent Spindle Banding Com-
pany of Torout.) (Limited)

The Ontario Produce Company of Toronto

(Limited) ; name since changed to The
Imperial Produce Company of Toronto

(Limited)

Picton

Whitby,
London
Toronto

Date
OF Charter.

18th Dec, 1885

4th Feb., 1886
10th June, l8^6
16th June, 1886

Port Ferry i 31st Aug., 1886
Orillia h'th Oct., 1886
Oakville ' 1st Nov., 1886
Ottawa .

I

15th Mar., 1887
Hamilton 12th May, 1887
Toronto

i
12th May, 1887

Oil Springs
,
23rd May, 1887

Orono
!
1st June, 1887

Toronto
.|

2nd June, 1887

Toronto ' 8th June, 1887

Owen Sound
j

25th June, 1887
Oshawa

\
23rd Sept., 1887

G^nanoque 2nd Nov. , 1 887
Hamilton 26th N ov., 1887
Hamilton 26th Nov. , 1887

Orangeville 2nd Dec, 1887

Owen Sound ! 18th Feb., 1888
Toronto 25th Feb. , 1888

Attwood .

Oshawa . .

Toronto . .

Hamilton .

Ottawa . . .

Sydenham

W^indsor.

Toronto .

Ottawa .

Toronto

Toronto

Mount Forest
Walkerville . .

28th Feb., 18-^8

19th Mar., 1888
2Gth April, 188H
2nd June, 1888
19th June, lti88

3rd July, 1888

13th Sept., 1888
9th Nov., 1888

6th Dec, 1888
11th Dec, 1888

6th Mar , 1889

6th Mar., 1889
17th April, 1889

Toronto
|

16th May, 1889

23rd May, 1889Toronto
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Name of Company.

O.

The Ontario Furnit^u'-e Cmpany (Limited). .

The Oriental Shade and Tarpaulin Company
of Tormitii (Lim ted)

The ' ffice Fyles Manufacturing Company of

Toionto (l^imited)

The Ottervdle Manufacturing Company (Lim-
ited)

The Ontario Shoe Company (Limited)
;
pre-

vi u-.ly the Brown-Wh ting Shoe Com-
pany "'f Beihn (Limited)

The Ouellette Avenue Street Railway Com-
pany of Windsor (Limited)

The ()tta«'a Brick Manufacturing Company
( I imited)

The Ontario Oriental Flour Company (Lim-
ited)

Ihediitario Prpeller Manufacturing Com-
pany Limited)

The Orangevi le EK-ctric Lighting and Power
Com|ianv (Li.nited)

The Onario Telephone Company (Limited).

The ' )8tiiey Farmers' Milling Company (Lim-
ited)

The Ontario Glue and Fertilizer Company
(l.miite.l)

The Ontaricj Terra-cotta and Brick Company
;

pieviously Th^ Ontario Terra-coitii,

Brick and Sewer P pe Company
The Ontario Agencv Company (Limited) . .

.

The Ottawa Electric Street Railway Com-
])any i liimited^

The Ogema Mining ind Smelting Company of

'I'hunder Bay (Lim ted)

The Ontario Water Meter Company (Limited)
The Ontario Gas and OilCompan\ (Limited).
Ihe Onrarii> Nickel Mountam Mining Com-

piny (Limited)
The t I'Kerfe brewery i onipany of Toronto

(Limited)
The Otterville ' ark ' ompanv (Limited). . . .

The Ontario Milling Stock Exchange (Lim-
ited)

The Ontario Millingand Manufacturing Com-
pany (Limited)

The Ontario F^rge and B -It Company
;
pre-

viously The Ontario Bolt Company ....

The Perth Sewing Machine Company
The Petri ileum Oil and Parafl&ne Company. .

The Scottish-AiUL-ric^in Live tnient Company
(l.imitd) ; an Lnperial Comiuiny author-
ized to do business in < intario

The Presb' terian Printing and Publishing
C- impany

The Petrolea Crude Oil and Tanking Com-
pany

4 (9.'))

Fevershara

Weston . .

Toronto
Toronto

Date
OF Charter.

5th June, 1889

11th Oct., 1889

7th May, 1890

14th May, 1890

oth Feb., 18!)1

27th May, 1890

12th June, 1890

22nd July, 1890

22nd July, 1S90

1st S^'pt., isno
12th Sei-t , 1890

29th Oct., 1890

29th Oct., 1890

Gth Mar,, 1889
10th Jan., 1891

Ottawa ' 13th Feb., 1^91

Port Arthur.
To'onto . . . .

Stratford . . .

5th Feb., li^91

7tii April, 3891
23rd April, 1891

Toronto ' ?. h May, 1891

Toronto . .

Otterville

Toronto .

Newboro

Toronto .

22nd July, 1891
21st July, 1891

9th Sept , 1891

2nd Sept., 1891

llth Aug., 1885

Per h
Township of London

nth
30th

July.

Jan.

,

1871

1872

Toronto
|
29th Mar., 1876

Toronto : 18th July, 1874

Petrolea ' 12th Dec, 1874
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Name of Compavy.

The Peterborough Gas Company
The P.-terborough Manufacturin,' Company.
The PrescoU Brewi ^ and M J' inn Company.
The Pond Mills Cheese Manufacturing Com-

pany
The I arry Sound Lumber Company ; incor-

p rat. d by 35 Vic, c. 98; reincor-

porated by Letters Patent

The Port Hope Curling and Skating Rink
C<jmp-iiiy

The l're>C(itt Printing and Publishing Com-
pany (Limited)

The Picton Driving lark Association (Lim-

ited)

Tlie People's Cliee^e and Butter Factory . . .

Tiie Parklii 1 Grain Warehouse Company . . .

The Peterborough Curling and Skating Rink
Company

The Prince Arthur Town Hall Company
(Limit^d)

The Paris Skating and Curling Association.

.

The Port Whilby Harbour Company of On-
tario

The Po t Bruce Warehousing and Forward-
iny Company

The Patent Process Cheese Manufacturing
Company of Belleville (Limited)

The 8arnia Gas Conipauy ; incorporated

under The Gas and Water Act ; name
since changed (-44 V". c. o(i; to The Sarnia

Consumers' Gas Company .

The Pike and Richardson (Jooperage Com-
P'liy

The Peterborough Storage and Malting Com-
pany '

The eel Cheese aud Butter Manufacturing
Company .......

The Palmerst(m Cheese Factory

The Parkhiil i heese Manufacturing Com-
pany .

The ' atent Cheese Machinery Company of

BelJeville

The Provincial Real Estate and Loan Com-
pany of Newmarket

The Pans Manufacturing Company
The Peterborough Waier Company; incor-

pi.rated under The Gas and Water Act..

The Parry Sound Hotel Company
The ^trai ford Wat. r Supply Company; in-

corpoiated under Tlie Gas and Water
Act

The Piummer Waggon and General Manu-
f ic uring Coiujjany of London, Ontario.

The Petley and Petley Company of Toronto
(Linii'ed)

The Pickerel River Improvement Company.
The Pickering Cheese and Butter Factory

Company

Chief Place of Business
Date

OF Chakter.

Peterborough
Peterborough
Prescott

Township of Westminster.

Parry Sound

Port Hope

I'rescott

Picton
Township of Howick
Parkhiil

Peterborough

Prince Arthur s Landing.
Paris .

Township of Whitby

3rd Feb, 1875
20th April, 1875
27th Sept., 1875

29th Jan., 1876

1st April, 1876

5th Oct., 1876

oth Jan , 1877

16th May, 1878
17th May, 1878
23rd Sept., 1878

i^Oth Nov., 1878

7 th Mar., 1879
•i2nd Nov., 1879

12th June, 1880

Port Bruce ' lUth July, 18S0

Belleville

Sarnia

Pikeville

Peterborough

Township of Peel
Palmerston

Tow'nship of West Williams

.

Belleville

Newmarket
Paris

Peterborough
Parry Sound .

Stratford

London .

.

Toronto
Midland

Township of Pickering

.50

2nth Aug., 1880

1st Jan., 1881

lOih Feb., 1881

22nd Feb., 1881

21st Mar., 1881
25th Mar., 1881

21st Mar., 1881

12th May, 1581

30rh June, 1881
30th June, 1881

18th Oct., 18S1

loth Dec, 1881

17th Dec, 1881

22nd Dec, 1881

8th Dec, 1882

Oth May, 1883

31st May, 1883



5o V'ictoiia ^ie.-sional Taj^ers (No 95). A. 1892

ISamk of Company.

The Peterborough Pulp Company
The Parkd lie Masonic Uall Company (Lim-

ited)

The Parkhill Salt Works Company
The Peterborough Street Railway and Trans-

ter Company
The Producers' Tanking Company, Petrolea.

ThePelee Club
The Parkdale Lumber Manufacturing and

Building Company (Limited)

The Peterborough Electric Light Company.

.

The Parry Sound lliver Improvement Com-
pany

The Paris Cricket Club
The Picton Rink Company
The Pembroke Curlnig and Skating Rink

Cunipaiiy

The Port Arthur Boom and Slides Lumbering
Dock and Forwarding Company (Lim-

ited)

The Port Arthur (Ontario) Telephone Com-
pany

/^
•

The f'ort Arthur Street Railway Company .

.

The Pembroke Printing and Publishing Com-
pany (Limited)

The fnsbyteriavv News Company, Toronto. .

The Pine River Cheese and Butter Company
of Huron Township, Ontario

The Pink ei ton Cheese and Butter Manufac-
turing Company

The People's I'linting and Publishing Com-
pany of Belleville (Limited)

The People's Milling Corapanj of Meaford. .

The Port Elgin Brush Company
The Peterborough Lock Manufacturing Com-

P'lny

The Port Lambton Salt Company (Limited).

The Powell and Jones Company of Peter-

borough (Limited) ; name since changed
to The Peterborough Stove and Furnace
Company

The I'reston Shoddy (.'onipany ; chief place

of business since changed from Pr< ston

to Toronto (5th April 188G), and name
change I to " The Atlas Woollen Com-
pany of Toronto."

J. F. Pease Furnace Company
The Petrolea Mas nic Temple Company. . . .

The Preston Driving Park Association

The Poison Iron Works C ompany of Toronto
(Limited)

The Paris P'abric Trimmer Company (Lim-
ited)

The Peterborough Stove and Furnace Com
pany ; name changed from The Powell
and Jones Company of Peterborough
(Limited)

Chief Plack of Businb3.s.
Date

OF Charter.

Peterborough .

Parkdale
Parkhill

Peterborough .

Petrolea
Point Sheridan

Parkriale

Peterborough .

Parry Sound .

.

Paris

Picton

Pembroke

.

Port Arthur.

Port Arthur

.

Port Arthur.

Pembroke

.

Toronto . .

Township of Huron

Pinkerton

14th July, 1883

2nd Nov., 1883
11th Dec, 1883

3rd Jan., 1884
23rd Jan., 1834
3rd Mar., 1884

9th .April, 18S4

26th April, 1884

24 th May, 1884
1st May. 1881
28th May, 18d4

14th June, 1884

20th Oct., 1884

15th Oct., I.e84

3rd Dec, 1884

24th Dec, l.'-84

10th Jan., It85

24th Feb., 1885

14th Mar., 1885

Belleville 2ath Mar. , 18P5
Meaford i 30th Apnl, 1.^85

Port Elgin 2tJth -\jay, 1885

Peterborough ' 22nd July, 1885
Port Lambtou 22nd July, 1885

Peterbirough 3rd Sei)t., 1885
Preston I 29th Sent., 1885

Toronto
\

10th June, J 886
Toronto i

17th ( ct., )885
Petrolea ' Pth Jan., 1886
Preston 24th Mar. , 1886

Toronto
'

16th Oct., 1886

Paris 11th Nov., 18^6

Peterborough ' 27th Dec, 1886
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Name of Company. Chief Place of Business.

P.

The Perth Electric Light Company (Limited).

The Peninsular I'ark Hotel Company of Lake
Siincoe (Limiteil )

The Patterson and Brother Company (Lim-
ited)

The Paramount Cheese and Butter Manu-
facturing ' ompany

The Percy Mining Company
The Pi (is|pect Park Curling and Skating Com-

pany of Toronto
The Payne's Mills Cheese and Butter Manu-

facturing Company
The ' eo|.le'.s Heiting and Lighting Gas

Com
I any of < ttawa

The Pivston Cariia'^e Company (Limited) . .

The Paikdale Boating Club (Limited)

The Frcs' yttrian Printing and Publishing
( ompany

The Port -A r'hnr Natural Gas Comnany; incor-

porated under The Ghs and Water Act. .

The Plattsville Milling Cnmpany
The Penetanguiihene Lakeside Hotel Com-

pany
The I'embroke Electric Light ("on-pany ....

The Port Hope Industrial Exhibition Com-
])any (Limited)

The Peitet Manufacturing Company of Belle

ville, Ontario (Limited)

The Protesrant Life insurance Compmyof
Ontario (Limite'i) ; name since chmged
to The Excelsior Life Insurance Comi)any

The Poit Hope Electric Li^ht and Power
Coni[iany (Limited) . -

The Palmerston Brewery Company (Limited).

The A. G. Peuchen Company of Toronto
(Limited)

The Penetanguishene Shipyard Company
(Limited)

The Park Publishing Company, Toronto
(L mited)

The 1 'hoenix ( '!ub of Simcoe ( Limited )

The Po t TalboC Cheese and Butter Com-
p uiy (Limite(')

The Progressive Publishing Company of To-

ronto (Limited)

The P>'terboT()Ui;h Light and Power Com-
pany (Limited)

The l-'ieston Spa Health and Pleasure Resort
Company (Limit, d)

The Port Arthur Curling Company (Limited).

The Parkhill Telephone Company (Limited).

The Pine Uiver Slide and Improvement Com-
pany

The Pe'erborough and A-hburnham Street

Railway Company (Limited)

The I' rt • Igin Tanning Company (Limited)

The Peterborough Steam Laundry and Shirt

Company (Limited)

Perth

Barrie

Woodstock

Township of Huron . .

Walkworth

Toronto

Payne's Mills

Ottawa
Preston
Parkdale

Toronto

Port Artluir . . .

Plattsville

Penetanguishene. . . .

Pembroke

Port H ope

Belleville

Toronto

Port Hope
Palmerston

Toronto

Penetanguishene ....

T^oronto

Simoe

Township of Dunwich

Toronto

Peterborough

Preston
Poit Aithur
Pu:khill

Rat Portage

Peterborough
Port Elgin

Peterborough
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Name of Company.

Q.

The Ouinte Founflry Company (Limited). . .

The Queen City Retiniug Company of To-
Tfillt

The Queen CityM Iting Company of Ontario.

Tiie Queen City Diivuig Club of Toronto
(Limited)

The Qiiinte Clieese and Butter Company of

Anil liasliurgh (Limited)
The Queen City Manufacturing Company of

Ontario ( LiuiiteJ)

R.

The Rainham and South Cayuga Cheese
Miinufacturmg C()nij)any

The Rosauiond Woollen C<Mnpiny
The l\ylst()iie Cheese Factory
The Ro.ervillc Cheese Manufacturing Cim-

pany
The Rid^eway Manufacturing Company

(Limi ed)

The Keiifrew Fruit and Floral C' nipany. . . .

The Roseville Juint Stock Manufacturing
Company

The R'>berts Iron Compmy (Limitt^d) On-
tari)

The R»ach Cheese Mnnufacturiug Company.
The Ruleau Gas Company ; incorporated

umltM- The (Jas and Water Act
The riiickw od Union Weigh Scales Joint

Sri>ck Company
The Riverliank Cheese and Butter Company

(Luniti'd)

The Rlieuniuiic Manufacturing Company, St.

Catliarines (Lunitcd)
The Reid and Ban Manufacturing Cumpany

of Ontai io

The Riiiicf Piano Company of G.uclph (Lim-
it d)

The Riverside Public Hall (Limited)
Ihe Rabbit Mountain Mining Company of

( )ntario

The Retiners' O 1 Company
The Kipley Creamery Cumpany
Thf Charlis Ro-ers and Sons Com j any of

Toronto (Limitfd)

The Richmond Bill Maniiracturing Company.
The Rotary Steam Snow Shovel Company of

Toronto (Li ited)

The Cyrus Russ, Son and Company of Beams-
ville ' Limited).

The RiJeau Skating and Curling Company. .

The Riverdale Toboggan Company of To-
ronto

The R. Forbes Company (Limited)

The Rising Sun ( aiming and Pickling Com-
pany of Hamilton (Limited)

The Reliance Electric Manufacturing Com-
pany (Limited)

BeVeville

Toronto
Toionto

Toronto

Rednersville

Toronto

Township of Rainham
Almonte .

Township of Seymour

Rogerville

Ridgeway
Arnprior

Township of North Dumfries

Township of Palmerston
Manchester

Ottawa

Rockwood

Riverbank

St. Catharines

Hamilton

Giielph

Riverside

Port Arthur
Petn )lea

Township of Huron ,

Toronto
Richmond Hill

Toronto

Beamsville
Ottawa

Toronto
Hespeler

Hamilton .

Waterford

53

2nd June, 1877

7fh Oct., 18=(1

9Lh Feb., 1832

20th May, 1886

14th Jan., 1891

3rd April, 1890

9th Oct., 1871
1.5th .Jan., 18:2
i8th June, 1875

28th April, 1876

4th Jan., 1877
9ch July, 1878

25th April, 1879

3rd Dec, 1880
8th Dec, I860

28th May, 1881

17th Nov., 1881

1st April, 1882

28th Aug., 1882

21st June, 1833

14th July, 1883
11th Dec, 1883

5th Nov., 1884
J 6th ^'ept., 1885

9th April, 1886

5th Feb., 1886
Izth May, 1887

18th June, 1887

22nd Aug , 1887
17th Dec, 1887

4th Jan., 1888
12th Jan., 1888

19th Mar., 1888

30th Aug., 1888
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Name of Company.

B.

The Railroad News and Advertising Com-
piny of London

The Red Cross Hospital and Convalescent
Home Company ot Orillia (Limited). . . .

The Renfrew Trotting and Driving Associa-

tion (I imited)

The John Ryan Company of Toronto (Lim-
ited)

The Rodwell ^Tanufacturing Company of To-
ronto (Limited)

The Reliance Storage Battery Compmy of

Ontario (Limited)
The Railway and Stoamsh'p Publishing Corn-

pan > of Toronto (Limited)
The Railway Shares Trust and Agency Com-

pany (Limited); an Imperial Company
authorize I to do bus^iness in Ontario . . .

The Rideau Lake Cottage Co.jjpany (Lim-
ited)

The Royal Hamilton Yacht Club

The Springfield Cheese Company
Ihe Superior Silver Mining and Laud Com-

pany
The Stiaftesbury Gold Mining Company of

Lake Slieliandow m
The ^t. Thomas 'ubiic Reading or Lecture

Room Association
The St. Catharines >tove Company (Limited);

re-iiii'orp >r.ited

The Stouffv'ille Flour Manufacturing Coui-

Pi'iy •.
The .^'iti. Printing and Publishing Company

of Toronto (i ii.iited)

The Sn. Thomas Gas Company
The Shebaiidowan Mining ('ompany
Thri Silver Lake Mining ' ompany
1 he Scrathroy K;iitbint; Company
The Sturg on Point H"tel Com any
Tlie Seafotth ^ heese Mannfacturing Com-

pany
The Springfield Cheese Manufacturing Com

P'i"y
The St. Clair Fiat;; Shooting "ompany
1 lie St. Thomas Masonic Building Company
The St. Thomas Block and Tackle Mannfac-

tu ing ' ompany
The Sn. Catharuies Stove Company (Lim-

ited)

The S . Mary's Curling Rink C >mpany
The Specttttor Printing Company
The St. Thomas Oil Refining Company
Tue t Cathuines Wood Pulp Company

(Limited) : name since changed to The
St. Catharines Pulp and Paper Company

Chief Place of Business.

London.. .

Orillia

Renfrew .

.

Toronto....

Toronto . .,

Waterford

Toronto . .

,

Toronto

Brockville

Hamilton .

Springfield

Toronto

District of Thunder Bay

.

St. Thomas ....

St. Catharines

StoutlVille .

T'oronto . ..

St. Tliomas
Toronto ....

Toronto
Hamilton ...

Lindsay

Seafor h

Township of Sidney
Toronto
St. Thomas

St. Thomas

St. Catharines.

St. Mary's
Hamilton
St. Thomas ....

Date
OP Charter

St. Catharines,

8th Oct., 1888

ICth May, 1889

£th June, 1889

28th Mar., 1890

16th April, 1890

7th May, 1890

27th May, 1890

17th June, 1890

2.5th Nov., 1890
14th May, 1891

24th June, 1870

2nd Feb., 1871

21st Oct., 1873

21st Oct, 1873
11th Feb., 1874
2nd June, 1877

12th June, 1874

ICth July, 1874
4th Jan., 1875
25th Mar., 1875
3 1st Dec, 1875
28th Jan., 1876
17th Mar., 1876

6th April, 1876

5th April, 187(>

.5th May, 1876

22nd Feb., 1877

21st Mar., 1877

2nd June. 1877

ySth June, 1877
25th Aug., 1-77

10th June, 1878

16th Aug., 1878
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Name of Compaxy.

S.

The Scarborough Heights Hotel Company...
The St. Thomas Curling and Skating Rink

Company
The Strathallan Cheese Factory
The Spriny Creek Cheese Manufacturing

Company
The Snowdon Iron Mining and Blast Furnace

Company
The Silver Lake Cheese and TJutter Factory.

The Salford i heese M-^nufactuiing Company
The >arnia Elevator Company
The Stratford Flour Milling Company
The South Woodslee Hoop and >tave Manu-

facturing T'ompany (Limited)

The Scottish Ontario and Manitoba Land
Couipany (Limited) ; an Imperial Corn-

pan)' authorized to do busine-^s in Ontario.

The St. Catharines Pulp and Paper Com-
pany

;
previously l he St. Catharines

Wood Pul;. C uipany (Limited)

Tlie St. Tlioii.as Warehousing Company
The St. Lawrence Foundry Company of

T<^ironto

The South Boundary Blanshard Cheese and
Butter Factory

The St. Mary's Cheese and Butter Manufac-
turing Compaiiv

The James >mait Manufacturing Company,
BrockvOle

The Somlira Joint Stock Cheese Manufactur-
ii g Company

The Stone (J. H.) Manufacturing Company of

Hauiilton (Liui ted); namesince changed
to Tlie Burn and Robinson Manufac-
turing Company of Hamilton (Limited).

The Speed Skating Rink Company of Guelph
The St. Th.-mas Hotel Company (Limited)...

Tie St^el Association of Ontario
Th'i Sjiring Hill Cheese Mauufacturing Com-

panj' of the Township of Madoc
The Spanish River Lumber Company
The Severn Driving and Boom Company
The Starr-Gill IManufacturing Company of

Brockville( Limited)
The Speioflit Manufacturing Company of

Markham (Liuiited)

The Simcoe Woollen Company (Limited)

The Sarnia Agricultural Impbnient Manu-
factuiing Company (Limited)

The St. Laurence Manufiictun. g Company
of Ontrtrio (Limited)

The Sydenham and St. Vincent Stock Im-
porting Company (Lirai ed)

The Soho Cheese and Butter Manufacturing
Company of Blenheim

The Star Hosiery L'ompanv of Ontario
The Serpent River Improvement Company..
The St. Jacob's Creamery Company

Chief Place of Business.
Date

OF Charter.

Township of York

St. Tbomas
Strathallan

.

Township of East Zorra.

Port Hope
Township of Kilr^ss ..

Township of Dereham.
Point Edward
Stratford ,

South Woodslee

Toronto

St. Cathatines.

St. Thomas ....

Toronto

Township of Blanshard

Township of West Missouri.

Brockville

Sombra

16th Aug., 1878

4th Oct., I'-TS

7th Mar., 1879

22nd Mar., 1879

22nd ]\Iar., 1S79

31st Mar., 1>79
10 h Apiil, 1^79
26th Sept., 1^79

l»ih Dec, 1879

17th Mar.. 18S0

22nd April, IHSO

10th July, 1880

3rd Seit., ItSO

9th Oct., 1880

27lh Dec, 1880

22nd Dec , 1880

2ath April, 1831

27 th May, 1881

Hamilfon 30th June, 1881

Guelph 1-st Dec, 1881

St.Th-mis list Dec. Is8l

Belleville I lUth Dec, 1831

Township of Madoc ' 31st Dec, 1*^81

Mouth of the Si.ani,h River. .
j

7th Feb., 1882
N^aubaushene ' 7th April 18:j2

Brockville
i
l-2th May, 1882

Markham
Simcoe ...

Sarnia .

.

Prescott

25th .TuV- 1882

25th Je.ly, 1-82

14th Sept., 1882

20th Feb., 1883

Woodford 3rd Mar., 1883

Townsh'p of Benheim ' 22nd Mar.. 1883

Georgetown
j

4ih April, 1883
Serpent Hiver ' 11th April, 18^3

St. Jacob's I 12th May, 1&83

55
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Name of Company.

S.

The Shawanaga River Improvement Coni-
pa^ny ....

The St. CJair Chees^e Manufacturing Com-
pany ol Moore . .

.'

The St". Tlio 1 as White Bronze JNJonuineiit

Company
The St. Catliaiines (^pera House Company...
The Slielburne Piinting and P.-blishing

Coinj)any (Limited)
The St. Malo Vinvyaid Association of Un-

tario (Limited)
The Sarnia Cuilmgand Skating Riuk Club

(Limited)
The San Au^^ustin Mining Company of To-

ronto (Limiied)
The St. Thomas Biscuit and Confectionery

Company (Limited)
The Spiingbiook ElfVator ' ompa'iy
The Suiitli and Mc(;!hisl,an Company of To-

ronto (Limiud)
.John S'UMit. -on ;ind Com any, Hannltcm

(Limiteil) ; name since canged by the

cli>ion of tlie word 'Haindtoii '

The St Cathar ties Cm ling and Skating Rink
Comjiany (Limited)

The Sia .dard Woollen Mills Company of

T' ronto
;
jirevi(jusly The Leadlay and

Baib' r Knittm,' l ompai y
The St. Thomas Park Coni|iany
The .-tiathri'y Grain Klevator Company

(Limited;
The St. Catharines I lectric Light and Po\\ er

< ompany (I imitud)
The Sout.h Simcoe Waielnusi g < onipnny ...

The Sable and Spani>h Bo m and Slide Com-
pany of Algonia(Liniite'i)

The Sydenham Valley Cheese and Butter
Manufacturing ( ompany

The Sandwich, v\ iudsor and VValkerville

Street Railway ("ompany
The St Thomas Heal hsrate Compiiny
I'he S'huul Juiimal I'rnting and Publislii; g

Companj' of Toronto
The St Liiwrence Sti el and ^^'ire Company

(Limited)
The Sons ( f Eng and Hall Company of On-

tario (Limited)
The Smith's Falls Electric LiL;ht Company...
The Southampton Mineral U ater and Bath

Comjiaiiy

The St. Catharines Driving Park As-( elation.

The Simc e i riving Piirk Asss elation

The N</7?ti'« CiitiadiUH fiinting Company
The St. 'I'homas Featheibone Company (Lim-

ited)

The Sheiburne Turf Association
The Stratford Rink Company

Chief Place of Business.

Penetanguishene

.

Moore

Date
OF Charter.

St. Thomas
S<-. Catharines.

9th May, 1883

9th May, 1F83

Slst May, 1883
4th June, 18r3

6th Oct., 18^3

10th Jan., 1884

30th Jan., 1884

7th May, 1884

14th June, 1884
Springbrook Cth June, 18i4

Slielburne

Toronto .

.

Sarnia

Toronto ..

St. Thon-.as

Toronto

Hamilton

St. Catharines.

14th June, 1884

T-ronto. ...

St. Thomas

Strathrny ...

St. Catharines.

Beeton

Mouth of Spanish River.

Township of Chatham....

Windsor
St. Thomas

Toronto

Gananoque

.

Toronto
buiith s Falls

Southampton.

.

St. Catharines.

Simcoe
Sarnia

^t Thomas
Shelhurne .

Stratford . .

Sth July,
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Name of Company.

The Storrington Mining Company
The Sturnumt Electric Light and Power

Company
The Sheppard Publishing Company (Lim-

ited)

The Stratlir y Manufacturing Company
The Strathroy Gas Company ; incorporated

under The Gas and Water Act
The Stratford Curlint; and Skating Rink

Company (Limited) of Braitford
The Stra'fiird Opera House Company (Lim-

ited) of Brantford
The St. Catharines Natural Gas Company ...

The St. Lawrence Central Union Park Com-
pany, Brockville

The Stratford Street Railway Company
The S ult Ste Marie Electric Light and

Transit Company
The hault Sic. Marie Water, Gas and Light

Company ; incorporated under The Gas
and Water Act

The Steele Brothers Company (Limited). . ..

The Sarnia Grain Warehou.sing Company ...

The Sault Ste. Marie Hotel Company
The C. J. Smith Company of Toronto (Lim-

ited)

The Sudbur^ Mining Company (Limited) ...

The Sarnia Oil Company
The Charles Stark Company of Toronto

(Limited)

The (Jeo. W. Shaver Company of Toronto
(Limi ed)

The l?tandaid Needle Company of Paris

The St. John's Good Templars' Hall Com-
pany of Toronto

The Simcoe Electric Light Company (Lim-
ited)

The Sydenham Mica and Mining Company
(Limited)

Tke J. R. Stouffer Company of Berlin (Lim-
ited)

The St. George Water Supply Compan) (Lim-
ited)

The C. F. Smith Company of Belleville (Lim-
ited)

The Sunnyside Boating Company of Toronto
(Limited)

The Sanitary Engineering Company of To-
ronto (i imited)

The Stirling Phosphate and Mining Company
of Kingston (Limited)

The St. Thomas Car Wheel Company (Lim-
ited)

The Snowden Lumber Company of Ontario
(Limited)

The Sault Ste. Marie North Shore Mining
Company (L mited)

The Sun Lithographing Company of Ontario
(Limited)

Chief Place of Business.

Ottawa ..,

Cornwall

Torimto ..

Strathroy

Strathroy
,

Date
OF Charter.

16th Sept., J 886

23rd Sept., 18S7

:'nd Nov., 1887
19th Oct., 1«87

1.5th Nov., 18=7

Brantf<-rd 19th April, 1883

Brantford 19th April, 1«88
St. Catharines 2t;th April, 1888

Brockvillc 2r;th April, 1.SS8

Stratford i ;ilst May, 1888

Sault Ste. Marie.

Sault Ste. Marie.
Toronto
Sarnia
Sault. Ste. Marie.

Toronto.
Toronto

,

Sarnia .

.

Toronto

,

Toronto .

Paris

Toronto

Simcoe

Sydenham ,

Berlin

St. George

Belleville

Toronto

Toronto

Kingston

St. Thomas

Toronto

Sault Ste. Marie.

Toronto

,

20th Juue, 1888

30th JuT^, 1888
3.(1 .July, IHSS
HUtli Aug., 1-88
o th Aug , 1888

19th Dec, 1>^83

^8ih I'ec, 18 8
Vth Jan., 18d9

18th Jan., 1889

•2nd Feb., 1889
.otk Feb., 18S9

25th Feb., 1889

1st May, 1889

10th May, 1889

29th ISIay, 1889

8th July, 18S9

24th Aug., 1889

16th Oct., 1889

13th Nov., 18:9

41 h Jan., 1890

25th Jan., 1890

30lh Jan., 1890

13th Feb., 1890

14th May, 1890
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Name of Company.

S.

The Silver Centre Mining Company of On-
tario (Limited)

The Sinicoe Gas and ^Vate^ Cdmpany ; in-

curp irated under The Gas and Water
Act

The SftTiia Maizea and Milling Company
(Limited)

The Sr. IhoniMs Pipe and Foundry Company
(Limited)

The Streetsville Woollen Manufacturing Com-
pany (Limited)

The Snider Lumber Company of Waterloo
(' imited)

The St. George's Hall Company of Toronto
(Limiteil)

The Standard As-bostos Company of Ontario
(Limited)

The Stnndard Ekctric Company of Ottawa
(Lin ited)

The "-cugog Game Preserve Company (Lini
itall).'

The S'lutli RiverLumberConipany(Limited'.
The Scarr f'ailway Signal Compa y of Har-

ristoii (Limited).

TheSilvator 'ng'^'^"' Medicine Company of
Ontario (Limited)

The Sheridan Manufacturing Company of

T..r .nto(Liinited)

The Sydenham Valley Canning Company
(Limit, d)

The Sinnad-Dowd Warming and Veiitil itiiig

' ompany of Toronto (Limited)
The Sudbury Nickel Company (Limited) ....

The St. Tliomas Loan Company; inc rporat-

ed under The Building Societies' Act
;

name previously The At as Loan Com-
P='"y

The Stai dard Pa'ent Agency of Toronto
(Limited)

The Saiilt Ste. Marie Nickel Mining and
Agency Comjiatiy

The I't. Catharines College of Commerce
(Limited)

The ^^traicfht Lake Nickel Mining Company
(Limited)

The Si". C;it arines, Grim-by an I Toronto
Navigation Companv (Limited)

The Steel SinU, RauLfe, Boiler and Stamping
Company of ( (ntario (Limited)

The Sandwich Land Improveuient Compa"y
(Limited)

Chibf Place of Business.

The Tecumseth Salt Company
The Thunder Bay silver Mining Company..,
Tlie Ton.n'o and Wliicby Mining Company..
The Tilsonbarg Salt Company

Toronto

Sarnia

St. Thomas

Toronto

Waterloo ...

Toronto

Toronto ....

Ottawa

Toronto
South River.

Harriston ....

Brockville .

.

Toronto

Wallaceburg

Toronto
1 oronto

St. Thomas

Toronto

Sault Ste. Marie.

St. Catharines....

Toronto

Toronto

Mimico

Windsor

Goderich
,

Thunder Bay and Montreal ...

Toronto
Township of Dereham

58

Date
OF Charter.

20th June, 1S90

28th June, 1890

30th June, 1890

22nd July,*1890

9th Sept., 1890

9th Oct., 1890

19th Nov., 1890

12th Nov., 1890

31st Jan., 1891

31st Jan., 1891
5th Feb., 18i^l

10th Mar., 1891

12th Mar., 1891

13th Mar., 1891

17th April, 1891

14 th May, 1891
29th May, 1891

14th July, 1891

10th Aug., 1891

15th Oct., 1891

19th Oct., 1891

11th Nov., 1891

nth Nov., 1891

3rd Dec, 1891

16th Dec, 1891

4th May, 1863
2nd June, 1868
l:ith June, 1868
2nd Dec, 18d8
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Name of Company.

T.

The Toronto Car Wheel Company
The Tomnto Gymnasium Association

The Talbot Street Cheese Manufacturing
Comp ny

The Toronto General Trusts ' ompany, in-

corporated by 35 Vict. , Cap. 8.S ; re-in-

corporated and powers extended by Let-

tei s Patent
The Teeswater S^lt Cf»mpany
Tlie Toioiit(j (t. lid Minitig Company
The Toronto Fur Manufacturint^ Company.

.

The 'J'homson and Williams Manufacturing
Company of Stratford

The Toroiitti Peat Condensing Company. . . .

The Times Printing Company of Hamilton..
The Toronto Butter Company
The Toronto Brewing and Mabing C"mpany
The Toronto Curling nnd Skating Club
1 he Tuvunfo '-l^itiuss Printing and PubUsh-

ing Company
The Toronto Re:iper and Mower Comj)any. .

The Toronto Now-* Company (Limited);
previously the Canadian News Company
(Limited)

The Toronto Wool Extracting and Manufac-
turing Company

The T^cinnseth Bast-ball Club
The Toi onto Sfe-'m Combination Compiiny .

The Toroito Land and Loan Company
J he Toronto Mechanics' Club Company ....

The Toronto 'I clephone Despatch Company
(Limiied)

The 'I oronto Lumber Company
The Telegram I*rinting and Publishing t'om-

pnny
The Toronto Briils^e Company
The Toronto Paik A.S'^ociatioii

The Tilsonbui'L' Be t Sugar Com|iaTiy

The Thor .Id Wood P Ij) Paper Compnny. . .

The Toronto L-on Conipmy (Limited)
The Toronto Depository for Ladies' Woik

Society

The Trent Valley Woollen Manufacturing
Compafiy. Cmipbel foid

The Toronto Wind'W Roller Company
The TrihiiH' Piinting Comj^any if Toronto .

The Toronto Grape Sngar Coinpnny
Tlie Toronto Coffee House As>ociation
The Tavistock Milling Cimipanv
The Toronto Dry Dock and Ship Building

Company
The Toronto Paper Manufacturing Company

(Limited)
The Toronto Silver Plate Company
The Thunder Bay Forwarding and Elevator

Company

Chief Place of Business.

Toronto
Toronto

Township of Bayham

Toronto
,

Teeswater
' oionto . .

Toronto...

Stratford

Toronto .

Hamilton
To '-onto .

Toronto .

Toronto .

Tornto
Toronto

Toronto

Toronto
London.
Toronto
Toronto
Toronto

Tonmto
Toronto

Toronto . .

Tonmto ..

'I'oronto . .

Tilson urg
Tliorold ..

Toronto . .

Toronto

Campbellford.
'I\)ronto

Toronto
Toronto
Toronto
Tavistock . .

.

Toronto

Toronto
Toronto

Prince Arthur's Landing.

Datk
ciF Charter.

8th April, 1&70
17th April, 1871

9th Oct., 1871

2nd Mar., 1872

5 th April, 1873
30th t'ct., 1873
2Cth Feb., 1874

12th June, 1874
6th July, 1874
6ih July, 1874
IGth July, 1>^74

f,th Sept., 1874
IGth Sept., 1874

Ifith Feb., 1876
30th Aug., Ib76

28th July, 1876

24th Nov,
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Name of Company.

T.

The Toronto Mo-is Park Skating and Curling
Rink Company (Limited)

The Toronto Manufacturing Company
The Thorold Woollen and Cotton Manufac-

turing Company
The Township of Gainsborough Cheese and

Butter Company
The T r .nto Willard Tract Depository (Lim-

ited)

The T.rontn Mining and Exploring Company
(Limited)

The Toronto Button and Notion Manufac-
turing Compafy (Limited j ,

The 'I oronto Industiial Works Company
(Limited)

The Toronto Printing Company (L mited) . .

The Tet sw ater Milling and Manufacturing
Company

The Tils, nburg Agricultural Manufacturing
Company

The Toionto Athletic Groum^s Company , . . .

The Tfj'ontn Starch Company
The 'I hamesford Chet se and Butter Manu-

facturing Company
The 'I oronto Gun and Climax Skate Com-

pany (Limited)
The Toionto Wall Paper Manufacturing

CuniiKiny (Limited)
The Ton nto Stove and Manufacturing Com-

pany (Limited)
The T ro I, to Electric Light Company (Lim-

ited)

The Trent Valley Navigation Company (Lim-
ited)

The T' lonto and Leslie Land Company ....
Tlie Thunder Bay Land and Mining Com-

pajiy

The Ton«nto Knitting Machine Company
(Limited)

The Toronto Woollen Manufactuihig Com-
raiiy

The Telephone Manufacturing Company of

Toionto
The Toronto Planing Mills Company of On-

tatio ; previously The Essery Manufac-
lurinir (.'oinpmy of Toronto

The 'I horold F-lt Goo<ls Company (Limited)
The Toro to Yacht Club
The Toronto liatquet Court Company (Lim-

ited

The Toronto Lime Company (Limited)
The Toronto and Humber Navigation Com-

pany (Limited)
The Ti ronto Real Estate Investment Com-

pany ; name since changed to The To-
r 111 to Savings and Loan Company

The 'I'llbuiy Centre KoDer Rink Company. .

The Toronto Wire Mat Company

Toronto
Toronto

Thorold

Township of Gainsborough . . .

Toronto

Toronto

Toronto

Toronto
Toronto

Teeswater.

Tilsonburg
Toronto .

.

Toronto .

.

Thamesford

Toronto . . .

Toronto . .

Park dale. . .

Toronto . .

.

Bobcaygeon
'J oronto . .

.

Prince Arthur's Landing

Toronto

Streetsville

Toronto

Toronto
Thorold.
Toronto

Toronto
Toronto

Toronto

Toronto
Tdbury Centre
Toronto

Date
OF Charter.

23rd Feb.,

•25th April,

7th June,

29th June,

18th July,

28th July,

14th Sept,

21st Oct.,

31st Oct.,

1882
18b2

1882

1882

1882

1882

18S2

1SP2

1882

'29th Nov., 1832

23rd Jan.,

23id Jan.,

20th Feb.,

2Sth Mar.,

4th April,

16th April.

8th June,

20th Sept.,

12th Oct.,

29th Oct.,

nth Dec,

29ih Jan.,

7th Mar.,

9th April,

1883
18 3
1883

1883

1883

1883

1883

1883

1883
1883

1883

1884

1884

1884

21st May, 1884

14th Nov., 1884

16th Jan., 1885

18th Mar., 1885

21st Mar., 1885

17th June, 1885

15th June, 1885
1st July, 1885
nth Aug., 1885

60



65 Victoria. Sessional Papers (No. 95). A. 1892

Name of Company.

The Thnmson Coasting Company of Toronto
The 'lor( iito Roller Coaster Company
The Toronto Baseball A^sociation (Limited).

TLe L. A. Thomas Company of Windsor
(Liniited)

The T. ronto Land and Invcstmeut Cor-
poration

The Toronto Syrup Compnny
The Thniuder Bay S< nfitielPvinting Cimp;iny.

Tlie Toronto Dental ManufactmingConipany.
The Toronto and Lome F'ark Summer Hesoit

Company ; this Company has been
suecetded hvThe Lome Paik ('oinpany.

TheTiadinyand FHctory Company t)f Toronto.

The Toronto Lied-erVranz ; fist incorpor-

ated under t'le Act respecting; Benevo-
lent, Pr. vident a- d other ISocieties

;

re-incorp' rated hv Letters Patent
The 'I oioiit ' on-srvatory of Music
The '1 horiibiiry Oil and jMiiiing Company. . .

The Toronto Grate Mar Company (Limite'l).

The Toronto Aspl-alr, Block Paving and
Manufacturing Company

The Toronto Eugiueeriug and Supply Com-
p«"y

The Toronto Ferry Company : charter can-

celled by Uidr^r-in-Gouncil and Letter-

Patent under s ime n uiie issued

The Ti'ionto association of Canoeists

(Limited)

The Ti 'ronto Rail Estate Exchange
The Tononto Katiau and Willow-ware Com-

pany
Th' Toronio Portable Gas Company
Tlie T ronto '• rout Fishing lub

The Tlioroid Kni tmg Company (Limited)

The Toronto Pressed Brick and Teira Cotta
Companj' ."

The Thuil >w Cheese and Butter Company
(Limit, d)

The Trowbritlge Cheese and Butter Alauu
f.icturinL; Company (Limited)

The Toronto Flying TargetConipan* (Lituired)

1 he Toronto lumber and (ien-al ^^ are-

liou-ing and tftorage Company
The Tor nto Radiator Manufacturin-j (Joni-

Chief Place of Business.

panv
The T- 'dd Wire Compmy of Toronto(Liniited)
'I he Toionto Passenger Tn^nsport Company.
Th J Trusts Corjioration of Outuio
The Toronto and .Midluid Manufacturing

Company (Lanifed)

The Toronto Incmde-cent Electric Light
Company (Limited)

The Toronto Sanii arium Association (Limited)
The Toronto Fur Company (Limited)

'I he Toronto Fiats and Power Company
(Limivcd)

Date
OF Charter.

Toronto 27th Aug. , 1885
Toronto

j
16th Sept., 1885

Toronto I 1st Oct., 18t5

Windsor ; Gth Jan. , 1886

Toronto . . . .

Toronto . . . .

Port Atthur.

30th Jan., 1886
24th Feb., 1>^86

29th April, 1886
Toronto 29th April, 1886

Toronto I Ifith July, 1^86
Tiirouto 8th Sept. , 1886

Toronto . .

Toronto .

.

Thornbury
Toronto . .

Toronto

Toronto
Toronto

Toronto

Toronto
Toronto

To 'onto

Toronto
Toronto
To. onto

Toronto

Township of Thurlow.

Trowliridge
Tur.nto ...

Toronto

Toronto
Toron t<j

T< 'ronto

Toronto

Toronto

Toronto
Toronto
1 oronto

Toronto

61

5th Oct., 1886
2(ith Nov., 1886
12th Nov., 1886
2Jth iNov., 1886

27th Dec, 1886

12th Jan., 1987
lOth Jan., 18a7

•-'8th Feb., 1890

9th Feb., 1-87
loth Apiil, 18^7

29th April, 1^87
3uth Jnne, 1-87
23rd Sej-t., 18^7
23rd Nov., Ife87

10th Feb., 1888

28th Feb., 1888

9(h March, 18S8
16th April, 1888

ICth April, 1888

18th May, 1838
29th June, 1 88
2.S'li S, p'., 1888
z7th Dec

, 1888

10th July, )889

3 1 St July, 1P89
18ih Oct., 1889
25th Sept., 1889

27th Nov., 1889



55 Victoria. Sessional Papers (No. 95) A 1><^2

Name of Company. Chief Place of Busines.s.

The Toronto and B'g Creek Shooting Com-
pany (Limited)

The Toronto Ferry Company CLimited)
The Tor nto Apiary and Honey Company

( Limited)

The C. TurubuU Comjjany of Gnlt (Limited).

The Toronto Stock Yard and Abattoir Com-
pany (Limitpd)

The Toronto College of Music CLiinited). . . .

The Toronto Belt Land ' orporation (Limited)
The Toronto Cider and Fruit Vinegar Com-

pany (Limited)
The Toronto City Passenger Railway Com-

pany (Limited)
The 'J'oronto Rolling Mill and Forging Com-

pany (Limited)
The Toron-^o ^'eteIinary Deutal School

(Limittd )

The Toronto Propeller Manufacturing Com-
pany (Limited)

The Tempeiance League Coffee House Com-
pany of Ontario ( Limited)

The Tor nto and Mimico Railway and Li^ht
Company (Limite'i)

The Toronto Lock Manufacturing Company
(Limited)

The Toronto Telephone Company (Limited).

The Toronto Mining Association (Limited). .

The Toronto Suspender Manufacturing Com-
pany ^Limited)

The Toronto C instruction and Electric

Supply Companj'^ (Limited)

The Toronto Philharmonic ^-ociet^y (Limite'l).

The loronto Drop Forge Company (Limited).

The Tonmto Savings and L >an Company ;

previ usly The Tvironto Real Estate

Investment Company
The T. Eatou Company (Limited)

The Toronto Athletic Club (Limited)

The Toronto Bicycle Club iLiniited)

The Tupperville Milling and Elevator Com-
pany (Limited)

The Toronto and Richmond Hill Street Rail-

wa}' Company (Limited)

The Toronto Carpet Manufacturing Com-
pany (Limited)

The Toronto Wool Fibre Company (Limited)

The Toronto Granite Company (I imited). . .

The Toronto Laciosse and Athletic Associ-

ation Limited)

The Toronto Wood and Shiugle Company
(Limited)

The Toronto Dyking and Improvement
Company (Limited)

U.

The Union Mining Company
The Union .Agricultural Joint Stock Company

Toronto
Torouto

Toronto
Gait....

Toronto
Toronto
Toronto

Toronto

Toronto

West Toronto Junction

.

Toronto

Datb of
Charter.

Torouto

Toronto

Toronto

Toronto
'I oronto
1 oronto

Toronto

Toronto ,

Toronto ,

West Toronto Junction

.

lllhDec, 1889
i7th Feb., 1890

15th March, 1890
19th March, 1800

28th Mirch, 1890
14th April, 1890
2nd May, 1890

26th June, 1890

22nd July, 1890

12th Sept., 1890

26ih Sept., 1890

9th Oct., 1S90

12th Nov., 1890

14th Nov., 1890

5th Dec, 1890
10th Dec, 1890
-1st Jan., 1891

31st Jan., 1891

3" St Jnn., 1891
20 h Feb., 1801
0th March, 1891

Toronto
Toronto
Toronto
I oronto

Tupperville

Toronto . . .

Toronto
Toronto
J oronto

Toronto

Toronto

Toronto

Township of Madoc.
Brighton ,

62

2nd April,

2l.^t April,



55 Victoria Sessional Papers (No. d:<). A. 1892

Name of Company.

U.

The Uxbridf^e Cabinetware and Organ Manu-
facturi gf\ini|'any; name since changed
to Tlie Uxbridge Piano and Organ
Manufacturing Company (Limited)

The Uxbridije Manufacturing and Agricul-
tural Works

The Upper Canada Furn ture Conip-iny. . . .

The United Flour and Grist Mill company
of Little Britain

The Union Hill Cheese Companj^
The Universal Knitting Machine Company

of Ontario (iiimited)

The Union Hall Comiiany of Rockwood ....

The Union Creamery Company (Limited) of

Bethany
The Union Stock Yards and Abattoir Com-

pany of I or nto
The Union Club of Toronto
Tne Utterson Lumber Company
The Union Electric Light a- d Power Com-

p iny of !St. Cathar nes (Limited)
The Uxbridge h'imo and < irgan Manufactur-

ing ' onipany (Limited)
;
previously The

Uxbridge dbinetware and Organ Manu-
facturing Company

V.

The VictoriaGold ^'ining Company of Toronto
The Victoria Hall Company
The Varna Ciieose Minu:acturing Company

.

The Varnev Clieer-e and Butter Company. . .

The Victoria P.trk Company
The Victoria Rolling c^tock Company of

' ntario

The Virginia Tobacco Company of Toronto.
The Vyiier Chee e Ci'inpany

The Victoii i Cuilin.; and Skating Rink Com-
pany of Biantford

The Victoria Gold Mining ompany (Limited)
The Vienna Joint Stock Cheese Company

(Limited)
The Victoria Harbour Lumber Company

(Limited)
The Victoria Ri k Company ot Gait
The Venal Cab, Omnibus and Baggage Trans-

fer Comp^my (Limited)

The Vicioria Skating ai d Curling Associat.on
of Toronto (Limited)

The Vermillif n Mining Company of Ontario
The Valetta Cheese and Butter Manufactur-

ing Company
ihe Vermilyea Corset Company of Ontario

(Limited)
The Vrctoria Curling Rink Company of Ham-

ilton (Limited)
The Vankleek Hill Electric Light Company

(Limited) •.

.

The Virgil Public Hall Company (Limited) .

Chief Place of Business.

Uxbridge

Uxbridge . . .

Bowmdiiville

Little Brita'n

Township of London

Toronto . .

Rockwood

Bethany

Toronto ,

Toronto.

,

Utterson

St. Catharines.

Uxbridge

Township of Madoc
Thouihill
Vai n V

Vaniey
Toronto

Toronto
' oronto
Vyner's Corners

Brantford
Belleville .

Vienna .

Toronto
Gait. ...

Toronto

Toronto
Sudbury

Valetta

West Toronto Junction.

.

Hamilton

Vankleek Hill.

Virtril

Date
OF Charter.

5th Feb.,
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Name of Company.

V.

The Vankleek Sfanufacturirg Company (Lim-
ited)

The Vidla Ste im Yacht Company of Toronto
(Limited)

The V ctnria Park Steamboat Company (Lim-
ited)

The Victoria Lake Company of Stratford

(Limited)

W.

The A. S. Whitina T\Tannfacturing *"ompany
The Wellaiid Vale M uuifacturing Company.
The W;ill;.cetiiwii Wagiiou and Carriage

Manufiici miner Company
T e ^^ allacetowii Wo. .lien Company
The Waterloo Woollen INIauufauturuig Com-

i'^' y
Tlie NVoodslnck Iron ^^ orks Conifjany

Tlie Wroxf t. r Publ c HhU Company
The W. St End Cheese ManLifacturint:; Com-

piiny

The Wentw.irth Engine and Lnplement Com-
pany

The Webiiigton Hotel Compiny Guelph
(Limit d)

T^le Wiiiswiok Engine Company (Limited). .

The Woodstock Curling and Skating Club . .

Tlie Woodstock Lumber Company
Tlie W. odstock Amateur B.md
The II urid Pr.nting Company of Toronto

;

see pi'st

The Williams and McGilUvray Cliecse Manu-
factuiii.g ompa'.y

The Wa lace Cl.e. se and Butter Manufactur-

ing Company
Tlie Wa ton Uni.'n Cheese smd Butter Factory

The Woodslee Cheese Manufacturing Com-
pj'i'y

The Wyaiidott Cheese and Butter Company.
Ihe Wallace Cheese and Butter Manufac-

turing Company ; name ^^ince c'langed

to The Wallace Cedar Grove Cheese and
Bmter Company

The Wavvanosh Beaver Cheese and Butter

Company
The Weil.nd Printing and Publishing Com-

])any ; See pud
The Wnigh.im .-kating and Curling Rink

Ci'mpany
The Weliand Knitting Company
The Windeiiiere Club (Limited)

The White Lake Cheese Company of Hunt-
inudon

The Winthrop Butter and Cheese Company.
The Wilbur Pdiningand Manufacturing Com-

pany

Chief Place of Business.

Vankleek HiU.

Toronto

Toronto

Stratford

Cedar Dale . . .

St. Catharines

.

Wallacetown .

.

Wallacetovvn . .

Waterloo .

Wixdstock
Wroxeter .

Township of Tuckersinith

.

Hamilton

Guelph
Guelph
Woodstock
West (iravenhnrst

Woodstock

Toronto

Date
OF Charter

7ih May, 1891

28th May, 1891

19th June, 1891

18th June, 1891

9th Dec, 1872

21st Oct, 1873

25th Feb., 1874
25th Feb., 1874

10th Mar., 1874
27tli Jan., 1.-75

27th Aug., 1.-75

15th Feb., 1876

2.",th April, 1876

21st Aug., 1876
23rd Mar., 1877
8th Feb., 1878
4th Feb., IhSa
20th Mar., 1880

2nd Feb. 1881

loth Feb., 1881

2nd Mar., 1881

Township of West Williams. .

Township of Wallace
Walton

j
Oih Aprd, 18:41

Township of Rochester
j
13th April, 1881

To\vnshij> of Maryboi'o' ! 13ih April, 18"<1

Cedar Grcve ' 29th April, l.-,81

Cedar Grove

Township of East Wawanosh.

Welland

Wingham
Welland .

Tor, nto .

Hunting Ion.

WiuiJirop . .

Wilbur

13th May, 1885

12th May, 1881

25th Oct., 1881

4th Nov., 1881
17th Nov., 1^-81

lLth:Dec., 1881

27th Jan., 1882
13th I\Iar,, 1882

23th Aug., 1882
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The Wroxeter Warehouse Company (Lim
ited)

]

The Waterloo Curling and Skating Rink <

Company (Limited)

The White Oak Cheese and Butter Manufac-
turing Company

The Waverly Knitting Company of Dundas

.

The Walsh Cheese Manufacturing Company.
The Weston Woollen Manufacturing Com-

pany of Ontario (Limited)
;
previously

The Oliver Wilby Company of Weston,
Ontario (Limited)

The West Oxfoid Butter and Cheese Manu-
facturing Company

The Whirlpool Rapids and Park Company
(Limited)

The Waterford Manufacturing Company
(Limited)

The Western Ontario Telephone and Tele-

graph Construction Company
The Western Ontario Electric Lighting and

Power Company
The Windsor Fair Grounds and Driving Park

Ass' )ciation

The Welland Printing and Publishing House
Company ; see a uYf

The Wilson Cheese Company of Metcalfe. . .

The West Luther and Arthur Union Cheese
and Butter Manufacturing Company
(].(imited) '.

.

The Wallace Cedar Grove Cheese and Butter
Company; previously The Wallace Cheese
and Butter Manufacturing Company. .

.

The Wilkinson Plough Company (Limit-ed).

.

The Western Ontario Mortgage and Securi-

ties Company
The William Cane and Sons Manufacturing

Company of Xewmarket (Limited)
The Whitechurch Cheese and Butter Manu-

facturing Company
The Wallaceburg Cheese and Butter Com-

pany
The Wingham Salt Wells Company
The Wolverton Milling Company (Limited).
The Williams, Grece and Rome Company

of Berlin (Limited)
The Windsor Electric Street Railway Com-

pany
,

The Wesley Park Building Association of
Niagara Falls

The Wardsville Cheese and Butter Manu-
facturing Company

The W. F. Cochrane Roller Mills Supply
Comp.iny (Limited)

The W hitefish Valley Colonizatic in Companj'
The Wood, Tassie and Burns Company of

London (Limited)

5 (95)

Wroxeter i 31st Oct.

,

1882

Waterloo ' Uth Jan., 1883

Township of Westminster .... 7th Mar.

,

1883
Dundas 9th Mav, 1883
Walsh

1

14th .July, 1883

Weston 7th Nov., 1883

Township of West Oxford . . . 9th Feb., 1884

Niagara Falls 11th Mar. , 1884

Waterford

Windsor. .

.

Windsor . .

Windsor . .

Welland
Township of Metcalfe

18th Mar., 1884

16th April, 1884

16th AprU, 1884

3rd May, 1884

30th June, 1884

7th Aug.. 1884

Township of West Luther . . . 14th Mar., 1885

Cedar Grove 13th May, 1886
Aurora

|
8th July. 1885

Windsor
|

24th June, 1885

Newmarket '

29th Sept., 1885
1

Township of Kinloss I 9th March, 188<.

Wallaceburg i gth April, 1886
W ingham 14th May, 18&t
Wolverton 1 14th May, 1886

Berlin
j 6th Aug., 1886

Windsor i 26th Sept., 1886

Niagara Falls i 26th Mar.

,

1887

Wardsville I gth June, 1887

Hamilton
j

30th Sept. , 18S7
Port Arthur nth Oct., 1887

Londc

65
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Name of Co.mpany,

W.

The Walpole Fishing and Shooting Companj'
of Toronto

The Waterloo Manufacturing Company (Lim-
ited)

The Wahnapita? Mining Compan}^
The West Toronto Elevator Company
The Windsor Manufacturing and Novelty

Works Compan}' (Limited)

The Wallaceburg Electric Light Company .

The Wanderers' Bicycle Club (Limited) ....

The Windsor Crimped Stay Company Lim-
ited)

The V^'oodstock Electric Light, Power and
Street Railway Company (Limited) ....

The West End Mining Company of Ontario,

(Limited)

The William H. Bell Manufacturing Com-
pany of Toronto (Limited)

The Whaley Lumber Company of Huntsville
(Limited)

The Walkerville Club House Company (Lim-
ited)

The Walkerville Malleable Iron Company
(Limited)

The West Zorra Cheese and Butter Manu-
facturing Company (Limited)

The Wilson Manufacturing Company of

Hamilton (Limited)

The Walkerville Brewing Company (Limited)

The Wentworth Gas and Oil Company (Lim-

ited)

The Whitefish River Improvement Company
(Limited)

The Windsor Building and Land Company
(Limited)

The Widditield Electric Brake Company of

Toronto (Limited)

The Walkerville Land and Building Com-
pany (Limited)

The Welland Natural Gas Company (Limited)

The Weston, High Park and Toronto Street

Railway Company (Limited) ; name since

changed (54 Yic. Cap. 97) to The City

and Suburban Electric Street Raihvay . .

The Wilson Publishing Company of Toronto

(Limited)

The Wingham Temperance Hall Company
(Limited) .........

The Williamstown Driving Park Association

(Limited)

The Windsor and Walkerville Land Company
(Limited)

',(,. iVoiid Newspaper Company of Toronto

(Limited) ; see ante

The Wychwood Land Investment Company
(Limited) .••.•••

'he West Toronto Land Company (Limited)

The Ward Motor Company of Toronto (Lim-

ited)

Chief Place of Business.

Toronto

Waterloo
Waubaushene . . . .

Toronto Junction.

Windsor . . . .

Wallaceburg
Toronto

31st May, 1888

7th Aug., 1888
31st Oct., 1888
19th Dec, 1888

2oth Feb.. 18S9
1st Mar., 1889
30th Mar., ]889

17th April, 1889

7th June, 1889

28th June, 1889

24th Aug., 1889

27th Nov., 3889

8th Feb., 1890

27th Feb., 1890

14th Feb., 1890

16th April, 1890
Walkerville I

26th April, 1890

Windsor

Wuodstock

Port Arthur

Toronto

Huntsville

Walkerville

Walkerville

Township of West Zorra.

Hamilton

D.4.TE

OF Chartbr.

Hamilton

Whitefish River

Windsor

Toronto

Walkerville

Welland . . .

Toronto

Toronto

Wingham . . . .

Williamstown

Windsor

Toronto

5th June, 1890

22nd July, 1890

1st Sept.. 1890

1st Oct., 1890

22nd Oct., 1890

31st Oct., 1890

12th Nov
,
1890

Toronto
Toronto

Toronto

CO

18th Dec, 1890

17th April, 1891

6th June, 1891

22nd June, 1890

2-2nd July, 1890

25th June, 1891
14th July, 1891

8th Aug., 1891
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Name of Compant.

Y.

The Yarmouth Salt Company
The Y. One Mining Company (Limited). . .

.

The York Telephone Despatch Company
(Limited)

The York Envelope and Manufacturing
Company of Ontario .

.

The York Soap Company (Limited)

Z.

The Zone and Euphemia Cheese Company. .

The Zoological and Acclimatization Society
of Ontario

The Zanesville Iron Mining Company of

Ontario (Limited)
The Zion Cheese Manufacturing Company

of Thurlow (Limited)

Chief Place of Business.
Date

OF Charter.

Township of Yarmouth 19th Jan., 1871
Prince Arthur's Landing ' 27th Sept., 1875

Yorkville 13th Feb., 1880

Toronto
\
2nd Feb., 1881

Toronto
1 26th April, 1890

Township of Zone

.

Toronto

Kingston

Phillipston

16th Sept., 1874

2nd Sept., 1881

7th March, 1883

23rd Nov., 1887
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SUPPLEMENTARY LETTERS PATENT, ETC.

The Acme Silver Tompany of Torontu ; Supplementary Letters Patent increasing its capital

from ^25,000 to §100,000 ; October 23rd, 1891.

The Adjdda Quarry Company ; chief place of business changed from the City of Toronto
to the Town of Brampton ; May '-^Sth, 1888.

The Albany Club of Toronto ; Supplementary Letters Patent increasing its cajjital from
§3,000 to §13,665 ; March 18th, 1887.

The American Watch Case Company of Toronto ; Supplementary Letters Patent increasing

its capital from §75,000 to §2JO,000 ; March 25th, 1888.

The Ammonia Company of Toronto (Limited) ; Supplementary Letters Patent increasing its

capital from §40,000 to §50,000 ; October ;5rd, 1890.

The Athenaeum Club of Toronto ; Supplementary Letters Patent increasing i^ capital from
$3,000 to §10,000 and extending its powers ; October 11th, 1880.

The Athenaeum Club of Toronto ; Supplementary Letters Patent increasing its capital from
§10,000 to §50,000 ; March 21st, 1891.

The Atlas Woollen Company of Toronto
;
(a) Supplementary Letters Patent changing the

name of the Company from The Preston 5:hoddy Company ; June 10th, 1^86
; (6) By-law changing

the Company's chief place of business from the Town of Preston to the City of Toronto ; March
24th, 18»6.

The Atlas Woollen Company of Toronto ; Supplementary Letters Patent increasing its capital

from §3,000 to §25,000 ; April 1st, 1887.

The Armour Creamery Cheese and Butter Factory of Kincardine, Ontario ; Supplementary
Letters Patent subdividing the existing shares of §25 each into shares of §5 each ; August 6th,

1886.

The J. B. Armstrong Manufacturing Company (Limited), (The (ruelph Carriage Goods
Company of Guelph, Canada) ; Supplementary Letters Patent changing the name of the Com-
pany from that of The Guelph Carriage Goods Company ; December 17th, 1884.

B.

The Barnum Wire and Iron Works of Ontario (Limited) ; Supplementary Letters Patent

increasing its capital from §45,000 to §100.000 ; October 29th, 1890.

The Barrie Electric Light Company ; Supplementary Letters Patent increasing its capital

from §i0,000 to §30,000 ; November 27th, 1889.

The D. W. Beadle Nursery Company of St. Catharines (Limited) ; Supplementary Letters

Patent decreasing its capital from §100,000 to §10,000 ; February 15th, 1889.

The Bertie Natural Gas Company (Limited) ; Supplementary Letters Patent increasing its

capital from §2,000 to §:!(,000; teeptember 2nd, 1891.

The Blanshard and Nissouri Cheese and Butter Company
;
(a) By-law changing the Com-

pany's chief place of business to Lot No. 30, in the 6th Concession, Township West Nissouri
;

May 26th, l8^4
;
(b) Suppleraentaiy Letters Patent changing the name of the Company from

that of The South Boundary Blanshard Cheese and Butter Company ; August 7th, 1884.

The Brigden Fair Trading Mill and Elevator Company (Limited) ; Supplementary Letters

Patent increasing its capital from §3,000 to §15,000 ; November 25th, 1890.

The British American Starch Works, Brantford, Geo. Foster and Company (Limited)
;

Supplementary Letters Patent increasing its capital from §40,00L> to §75,000 ;
April 9th, 1884.

The British Mortgage and Loan Company ; By-law changing the Company's chief place of

business from the City of London to the Town of Stratford ; December 15th, 1878.
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B.

The G. and J. Brown Manufacturing Company (Limited) of Bellevillo, Ontario ; Supple-
mentarj- Letters Patent increasing its capital from §14,000 to 8o0,()00 : April 26th, 1890.

The Brownsville Cheese Manufacturing Company ; Supplementary Letterf Patent sub-
dividing its existing shares ; increasing its capital from §G,000 to 87,000 and extending its

p )wers ; June 24th, 1887.

TJie Budget Printing and Publishing Company of Toronto ; Supplementary Letters Patent
subdividing its existing shares into shares of 810 each and increasing its capital from 88,000 tc

825,000 ; Januarj' 6th, 1880.

The Burn and Robinson Manufacturing Cc)mpany : Supplementary Letters Patent changing
its name from that of The J. H. Stone Manufacturing Company of Hamilton (Limited)

;

February 28ih, 1885.

C.

The Canada First Silver Mining Company ; Supplementary Letters Patent changing its

name to that of The Native 7 Stiver Mining Company ; October 27th, 1875.

The Canada West Land and Agencv Company ; Supplementary Letters Patent increasing

its capital from 820,000 to 8100,000 ; January 26th. 188-2.

The Canadian News Company ; Supplementary Letters Patent changing its name to that of

The Toronto News Company ; July 28th, 1876.

The Chatham Dredging and General Contracting Company (Limited) ; Supplementary
Letters Patent changing its name to that of The Chatham Dredging and General Contracting

Company, and extending its powers ; June 12th, 1885.

The Chatham Manufacturing Company (Limited) ; Supplemeniarv Letters Patent increasing

its capital from 8100,000 to 8300,000 ; March 2nd, 1887.

The Citizens' Publishing Company of Toronto (Limited) ;
Supplementary Letters Patent

increasing its capital from 810 000 to 850,000 ; February 21st, 1888.

The City and Suburban Electric Street Railway Company ; name changed, by 54 Vic. Chap.

97, from that of The West(jn, High Park and Toronto Street Railway.

The Central Press Agency of Toronto ; Supplementary Letters Patent subdividing its

existing shares : October 29th, 1890.

The Cobourg Carpet Mat, IVIatting and Manufacturing Company ; Supplementary Letters

Patent changing the name of the Company to that of The Cobourg Carpet Matting and Manu-
facturing Company (Limited) ; July 27th, 1876.

The Collin's Inlet Lumber Company ; Supplementary Letters Patent extending its powers ;

May 30th, 1885.

The Co-operative Warehousing Company ;
Supplementary Letters Patent increasing its

capital from 85,000 to 810,000, an! extending its powers ; January 27th, 1882.

The Constructing and Paving Company of Ontario (Limited') ;
Supplementary Letters

Patent increasing its cat>ital from 820,OOJ to 8100,000 ; June 3Uth, 1890.

The Copland Brewing Company of Toronto ; Supplementary Letters Patent increasing its

capital from 860, (00 to 8lOO,0(iO ; July 4th, 1884.

The Credit Valley Quarries Company (Limited) ; Supplementary Letters Patent increasing

its capital from 825,000 to 835,000 ; July 22nd, 1890.

D.

The Dereham and West Oxford Independent^^utter and Cheese Manufacturing Company

(Limited) ; Supplementary Letters Patent increasing its capital from 83,000 to 85,000 ;
August

28th, 1884.

The District Telegraph Company of Hamilton ; Supplementary Letters Patent increasing

its capital from $3,000 to 830,000 ; February 28th, 1880.

The Dohnrty Manufacturing Company of Sarnia (Limited) ;
Supplementary Letters Patent

changing its name as above from that of The Doherty-Barton Manufacturing Company
;
April

23rd, 1H83.

The Dominion Organ and Piano Company; Supplemf-ntary Letters Patent increasing its

capital from 850,000 to 8500,000 ; July 16th, 1886.

70



55 Victoria. Sessional Papers (No. 95). A. 1892

D.

The Dundas Cotton Mills C(jmpany : notice in the Ontario Gazette increasing its capital from
$400,000 to $750,000 ; March 6th, 1883.

The Dundas Horse-shoe and Drop Forging Company ; Supplementary Letters Patent

changing its name from that of The Dundas Spring Hoi'se-shoe Company and extending
its powers ; November 28th, 1885.

E.

The Eastwood Cheese and Butter Manufacturing Company ; Supplementary Letters Patent
increasing its capital from $2,000 to §3,000 ; August 8th, 1891.

The Elartim Salt Works ; By-law changing its chief place of business from the City of

Toronto to the Village of Warwick ; November 7th, 1890.

The Empress Sewing Machine Company of Toronto ; Supplementary Letters Patent
increasing its capital from §1 00,000 to $200,000 ; August 7th, 1888.

The Essex Centre Manufacturing Company (Li nited) ; Supplementary Letters Patent
increasing its capital from 850,000 to CUO0,C0O : February 3rd, 1886.

The Excelsior Life Insurance Company of Ontario (Limited) ; Order in-Council changing its

name from that of The Protestant Life Insurance Company of Ontario (Limited^ ; December
nth, 1889.

G.

The Gananoc^ue Carriage Company' ; Suppiementarv Letters Patent increasing its capital

from $50,000 to .$100,000 ; September 23rd. 1887.

The Georgian Bay Lumber Company ; Supplementary Letters Patent decreasing its capital

from $600,000 to $400,000 ; December 4th, lt>79.

The Georgian Bay Consolidated Lumber Companv ; Supplementary Letters Patent changing
its name as above from that of The Georgian Bay Lumber Company and increasing its capital

from $400,000 to $1,000,000 ; January 21st, 1883.

The Georgian Bay Transportation Companv (Limited) ; Supplementary Letters Patent
increasing it3 capital from $36,000 to $100,000 ; May 23rd, 1878.

The Grange Trust ; Supplementary Letters Patent increasing its capital from $1,000,000 to

$2,000,000 and extending its powers ; .June 30th, 1881.

The Granite Curling and Skating Company ; Supplementary Letters Patent increasing its

capital from 812,000 to $50,000 ; June 29th, 1886.

The Granite Curling and Skating Company ; Supplementary Letters Patent subdividing its

existing shares ; August 8th, 1891.

The Gi-ip Printing and Publishing Company of Toronto ; Supplementary Letters Patent
increasing its capital from $50,000 to $100,000 : February 12th, 1^84.

The Guelph Carriage Goods Company ; Supplementary Letters Patent increas'ng its capital

from $50,000 to 8200,000; May 3 1st, 1881 ; name changed to that of The J. B. Armstrong
INIanufacturing Company (Limited), (The (iuelph ( arriage Goods Company of Guelph, Ontario).

H.

The Hamilton Amateur At?iletic Association : name changed from that of The Hamilton
Cricket Club ; May I9th, 1888.

The Hamilton Bicycle Track and Athletic Company (Limited) ; Supplementary Letters
Patent increasing its capital from $6,000 to $12,000 ; July 22nd, 1890.

The Hamilton Bridge and Tool Companv ; Supplementary Letters Patent increasing its

capital from $70,000 to $100,000 ; June 30th, 1890.

The Hamilton Bridge Company (Limited) ; name changed from that of The Hamilton
Bridge and Tool Com^feny ; July •22iid. 1890.

The Hamilton Curling Rink Comp my : Suppiementarv Letters Patent increasing its capital
from $10,000 to §50,000 ; July ord, 1891.

The Hamilt)n HClectric Light Companv (Limited) ; Supplementary Letters Patent increasing
ts capital from $200,000 to $300,000 ; May 8th, 1890.
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H.

The Hamilton Steamboat Company ; Supplementary Letters Patent increasing its capital

from $50,000 to $100,000 ; February 25th, 1888.

The Hamilton Steamboat Company ; Supplementary Letters Patent increasing its capital

from 1100,000 to $200,000 ; December 12th, 1888.

The Hamilton Thistle Club ; name changed as above from that of The Hamilton Curling
Rink Company ; July 14th, 1891.

The Horse-breeders' Association of the County of Welland ; Supplementary Letters Patent
increasing its capital from $3,000 to $7,000 ; September 8th, 1886.

The Howick Spring Bank Company ; Supplementary Letters Patent subdividing its existing

shares and increasing its capital from $1,200 to $4,000 : .January 11th, 1883.

I.

The Ingersoll Curling and Skating Rink Company ; Supplementary Letters Patent sub-

dividing its existing shares from $50 to $10 ; February 2nd, 1881.

The Imperial Mineral Water Company of Ontario ; Supplementai-y Letters Patent increasing

its capital ivom $10,000 to $25,000 ; April 16th, 1888.

i* I The Imperial Produce Company of Toronto (Limited) ; name changed from that of The
Ontario Produce Company (Limited) : January 25th, 1890.

The Imperial Produce Company of Toro.ito (Limited) ; Supplementary Letters Patent

extending its powers ; February 18th, 1890.

K.

The Kaoka Manufacturing Company ; Supplementary Letters Patent increasing its capital

from $3,000 to $25,000 ; March 15th, 18S0.

The Kay Elec'ric Company (Limited) ; Supplementary Letters Patent increasing its capital

from $3,1100 to $28,000 ; December 5th, 1888.

The Kingston Electric Light Company (Limited) ; Supplementary Letters Patent increasing

its capital from $3,000 to $50,000 : March 23rd, 1888.

L.

The Lincoln Paper Mills Company (Limited) ; Supplementary Letters Patent increasing its

capital from $50,000 to $75,000 ; April 15th, 1882.

The Lincoln Paper Mills Company (Limited) ; Supplementary Letters Patent increasing its

capital from $75,000 to $125,000 ; December 19th, 1883.

The Lincoln Paper Mills Company (Limited) : Supplementary Letters Patent increasing its

capital from $125,000 to $200,000 ; August 27th, 1885.

Tlie London Advertiser Newspaper Printing and Publishing Company (Limited) ; Supple-

mentary Letters Patent increasing its capital from $60,000 to $90,000 ; November 8th, 1887.

The London Club Association ; Supplementary Letters Patent increasing its capital from

$10,000 to $20,000 ; March 9th, 1882.

The London Finance and Trading Company ; Supplementary Letters Patent changing its

name from that of The E. Le Ruey Financial Company of London (Limited) ; December 21st,

1881.

The London Real Estate and Agency Association ; Supplementary Letters Patent changing

its name from that of The London Real Estate Association, and extending its powers
;

February 3rd, 1882.

The Longford Lumber Company ; Supplementary Letters Patent decreasing its capital from

$300,000 to $200,000 ; January 13th, 1880.

M.

The Maple Leaf Cheese Factory : Supplementary Letters Patent increasing its capital from

$1,250 to $2,500 ; April 16th, 1888.

The Maryborough Cheese and Butter Company (Limited) ; Supplementary Letters Patent

increasing i's capital from $1,500 to $3,100 ; May 8th, 1882.
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M.

The Massey Manufacturing Company ; By-law changing the Company's chief place of busi-

ness from the Tillage of Newcastle to the City of Toronto : April 4th, 1879,

The Meaford Building and Manufactnring Company ; Supplementary Letters Patent chang-
ing its name from that of The Law Building and Manufacturing Company of Meaford;
April 17th, 1880.

Ine Merritton Cotton Mills Company (Limited) ; Supplementary Letters Patent increasing
its capital from 8200,000 to 8300.000 : July 23rd, 1884.

The Molesworth Cream and Butter Factory ; Supplementary Letters Patent increasing its

capital from 82,520 to 83,720 ; September 29th, 1891.

The Muskoka and Georgian Bay Navigation Company (Limited) ; Order- in-Council chang-
ing its name from that of The Muskoka and Nipissing Navigation Company ; April 10th, 1889.

The Muskoka Mill and Lumber Company ; Supplementary Letters Patent decreasing its

capital from 8300,000 to 8150,000 : November 21st, 1878.

The Muskoka Mill and Lumber Company : Supplementary Letters Patent extending its

powers ; May 7th, 1887.

The Muskoka Slide, Dam and Boom Company ; Supplementary Letters Patent decreasing
its capital from 850,000 to 825,000 : May 18th, 1888.

N.

The Napanee Mills Paper Manufacturing Company ; Supplementary Letters Patent chang-
ing its name to that of The Napanee Paper Company ; January 25th, 1884.

The Native 7 Silver Mining Company ; name changed from that of The Canada First
Silver Mining Company ; October 27th, 1875.

The North Anderdon Shooting Club ; By-law changing its chief place of business from the
Village of Amherstburgh to the Town of Windsor : July lOth, 1890.

The North Brant Dairy Association (Limited) ; Supplementary lietters Patent increasing
its capital from 83,000 to 84,000 ; May 7th, 1891.

The North Osnabruck Cheese Manufacturing Company ; Supplementary Letters Patent in-

creasing its capital from 8900 to 81,200 : September 19th, 1884.

The Oil Exchange Financial Association of Petrolea : Supplementary Letters Patent in-

creasing its capital from 8.150,000 to 8300, UOO ; September 8th, 1886.

The Ontario Cane Sugar Company ; Supplementary Letters Patent increasino- its capital
from 85,00J to 850.000 ; September 3rd, 1880.

The Ontario Canoe Comnany of Peterborough ; Supplementary Letters Patent increasing
its capital from 83,000 to $25,000 ; December 19th, 1883.

The Ontario Car and Foundry Company ; Supplementary Letters Patent increasincr its

capital from 8175,00U to 8300,000 i July 26th, 1«83.

The Ontario Comb Companv ; Supplementary Letters Patent increasing its capital from
m,OQO to 85,000 ; April 16th, 1885.

The Ontario Cotton Mills Company ; Supplementary Letters Patent increasing its capital
from 8300,000 to 8400,000 ; July 14th, 1883.

The Ontario Glass Burial Case Company (Limited) : Supplementary Letters Patent increas-
ing its capital from $25,000 to 850,000 ; December 5th, 1881.

The Ontario Central Agricultural and Live Stock Association of Port Perry ; Supplemen-
tary Letters Patent changing its name as above from The County of Ontario Central Agricul-
tural and Live Stock Association ; August 31st, 1886.

The Ontario Hedge and Wire Fence Company ; By-law changing its chief place of business
from the Town of Windsor to the Town of Niagara Falls ; December 18th, 1889

The Ontario Hedge and Wire Fence Company ; Supplementary Letters Patent extending
its powers ; November ISth, 1891.
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o.

The Ontario Investment Association ; Supplementary Lettars Patent increasing its capital

from $1,000,000 to $2,000,000 ; February 17th, 1882.

The Ontario Investment Association ; Supplementary Letters Patent increasing its capital

from §2,000,000 to $2,750,000 ; April 25th, 1882.

Ontario Lead and Barbed Wire Company (Limited) ; Supplementary Letters Patent chang-

ing the name of the Company from that of The Ontario Steel Barb Fence Company CLimited),

find extending its powers ; December 3rd, 1885.

The Ontario Lumber Company ; By-law changing its chief place of business from the Vil-

lage of Midland to the City of Toronto -; January 14th, 1884.

The Ontario People's Salt Manufacturing Company (Limited) ; By-law changing its chief

place of business from the Town of Owen Sound to the Town of Kincardine ; June 8th, 1887.

The Ontario Pump Company (Limited) ; Supplementary Letters Patent extending its

powers ; June 16th, 1888.

The Ontario Terra Cotta and Brick Company (Limited) ; Order-in-Council changing the

name of the Company from that of The Ontario Terra Cotta Brick and Sewer Pipe Company
(Limited) ; September 24th, 1891.

The Osborne-Worswick Company of Hamilton (Limited) ; Order-in-Council changing its

name from that of The Osborne -Killev Manufacturing Company of Hamilton (Limited)
;

April 16th, 1890.

The Owen Sound Telephone Company (Limited) ; By-law changing its chief place of busi-

ness from the Town of Owen Sound to the City of Toronto, and increasing the number of its

Directors ; January 31st, 1887.

The Owen Sound Tribune Printing and Publishing Company ; Supplementary Letters Pat-

ent increasing its capital from $3,000 to $4,980 ; December 26th, 1879.

The Paramount Cheese and Butter Manufacturing Company ; Supplementary Letters Pat-

ent increasing its capital from $3,000 to $5,000 ; March 18th, 1890.

The Parkhill Grain Warehouse Company ; Supplementary Letters Patent increasing its

capital from $2,000 to $3,000 ; October 22nd, 1879.

^""TIlThe Parry Sound Lumber Company ; surrenders certain powers to Her Majesty ; March
27th, 1876.

The Peel Cheese and Butter Manufacturing Company ; Supplementary Letters Patent in-

creasing its capital from $2,.500 to $4,000 ; July 4th, 1884.

The A. G. Peuchen Company of Toronto ^Limited) ; Supplementary Letters Patent in-

creasing its capital from $100,000 to $200,000 ; November 25th, 1S91.'

The Peterborough Curling and Skating Rink Company ; Supplementary Letters Patent in-

creasing its capital from $2,000 to $6,000 ; March 28th, 1885.

The Peterborough Gas Company ; Supplementary Letters Patent increasing its capital from

$10,000 to $50,000 ; December 6th, 1877.

The Peterborough Lock Minufacturing Company ; Supplementary Letters Patent increas-

ing its capital from $50,000 to $200,000 ; May 29Lh, 1891.

The Peterborough Stove and Furnace Company ; Supplementary Letters Patent changing

its name from The Powell and Jones Company of Peterborough (Limited) ; December
27th. 1S86.

The Pine River Cheese and Butter Company of Huron Township, Ontario ; Supplementary

Letters Patent increasing its capital from $5, '100 to $4,000 ; August 24th, 1889.

The Poison Iron Works Company of Toronto (Limited) ; Capital increased from $60,000 to

$300,000 ; October 31st, 1888.

The Port Arthur (Ontario) Telephone Company ; By-law changing its chief place of busi-

ness from the Town of Port Arthur to the City of Toronto ; January 31st, 1887.

The Presbyterian News Company, Toronto ; Supplementary Letters Patent extending its

powers ; October 11th, 1889.
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R.

The Reliance Electric Manufacturing Company (Limit ed)

increasing its capital from $100,000 to $250,000 ; September 2nd, 1891.

The Rheumatine Manufacturing Company, St. Catharines (Limited)
; Supplementary Let-

ters Patent increasing its capital from §10,000 to $50,000 ; April 18th, 1883.

The Rideau Skating and Curling Company
; Supplementary Letters Patent increaBina i>«

capital from $10,000 to $15,000 ; August 8th, 1890. ^ ®

S.

The Snowdon Iron xvlining and Blast Furnace Company (Limited) ; By-law changing its
chief place place of business from the Town of Port Hope to the City of Toronto • JS^ovember
2.5th, 1886.

The South Boundary Blanshard Cheese and Butter Factory ; Supplementary Letters Patpnf
increasing its capital from $1,500 to $3,000 ; April 9th, 1884.

The Speed Skating Rink Company of Guelph (Limited) ; Sunplementary Letters PatAnt
increasing its capital from $10,000 to $15,000 ; Jul> IGth, 1883. '

The J. H. Stone Manufacturing Company of Hamilton (Limited) : Supplementary Letters
Patent increasing its capital from $50,000 to $100,000 ; .June 20th, 1884.

The Sunnyside Boating Company, Toronto (Limited)
; Supplementary Letters Patent in

creasing its capital from $5,000 to $10,000 ; June 26th, 1890.
J^eccers racenc in-

The Standard Woollen Mills Company of Toronto
; name changed from The Leadlav

and Barber Knitting Company of Toronto ; July 23rd, 1884.

The St. Catharines Pulp and Paper Company
; name changed from that of The St

Catharines Wood and Pulp Company (Limited) ; July 10th, 1880.

The St. Mary's Curling Rink Company
; Supplementary Letters Patent increasinc' its canital

from $1,500 to $5,000 ; November 20th, 1884. .
= ^P^**^

The St. Thomas Gas Company ; Supplementary Letters Patent increasing its canital from
$30,000 to $60,000 ; June 10th, 1878. ° ^^puai irom

John Stuart, Son and Company (Limited)
; name changed from that of .John Stuart

Sou and Company (Limited), Hamilton ; Julj' 25th, 1885.

John Stuart, Son and Company (Limited)
; Supplementary Letters Patent decreasina h,

capital from $150,000 to $100,000 ; September 22nd, 1886.
leci easing its

The Toronto Base-ball Association (Limited) : Supplementary Letters Patent incrpa<5inor ,>«
capital from $5,000 to $10,000 ; May 6th, 1886.

increasing its

The Toronto Drop Forge Company (Limited) ; By-law changing its chief place of business
from the Town of West Toronto Junction to the Village of Mimico ; May 30th, 1891

The Toronto Electric Light Company (Limited)
; Supplementary Letters Patent incrPH<5in.:r

its capital from $200,000 to $:300,000 ; December 30th 1890.
increasing

The Toronto Gene.-al Trusts Company
; Supplementary Letters Patent extendino- its nowers

January 7th, 1885. ^ f ,

The Toronto General Trusts Company
; Supplementary Letters Patent increasing itscanital

from $500,000 to $1,000,000 ; July 15th, 1887. ° its capital

The Toronto General Trusts Company
; Supplementary Letters Patent extending its nowers •

June 2nd, 1888.
f^

± ^ >

The Toronto (xeuerai Tr.:>...^ Company
; Supplementary Letters Patent extending nowers •

May 1st, 1889. ' * '

The Toronto Incandescent Electric Light Company (Limited); Supplementary Letters
Patent increasing its caoital from $250,000 to $500,000 ; August 8th, 1891.

The Toronto Land and Loan Company; Supplementary Letters Patent extendincr ir«
powers : August 22nd, 1887. ="

The Toronto and Lome Park Summer Resort Company ; Supplementary Letters Pat^n
increasing its capital from $20,000 to $75,000 ; November 2l/t, 1888

^«"ers ^-aien
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The Toronto Planing Mills Company of Ontario ; name changed from that of The Essery

Manufacturing Company of Toronto (Limited) ; May 22nd, 1884.

The Toronto Real Estate Investment Company; Supplementary Letters Patent increasing

its capital from $400,000 to f2,000,000 ; September 25th, 1889.

The Toronto Eeal Estate Investment Company ; Supplementary Letters Patent extending

its powers ; December 29 ih, 1887.

The Toronto Real Estate Investment Company ; Supplementary Letters Patent extending

its powers ; March 30th, 1891.

The Toronto Savings and Loan Company ; name changed from that of The Toronto RshI

Estate Investment Company ; April 2nd, 1891.

The Toronto Telephone Despatch Company (Limited) ; Supplementary Letters Patent

increasing its capital from #3,000 to |25,000 ; October 22nd, 1879.

The Toronto Willard Tract Depository (Limited) ; Supplementary Letters Patent increasing

its capital from $12,000 to $25,000 ; August 18th, 1884.

The Toronto Willard Tract Depository (Limited) ; Suj^plementary Letters Patent increasing

its capital from $25,000 to $50,000 ; January 19th, 1888.

The Trent Valley Woollen Manufacturing Company, Campbellford ; Supplementary Letters

Patent increasing its capital from $150,000 to $300,000 ; June 29th, 1886.

U.

The Uxbrido'e Piano and Organ Manufacturing Company (Limited) ; name changed from

that of The Uxbridge Cabinet and Organ Manufacturing Company ; June 20th, 1890.

V.

The Vermillion Mining Company of Ontario ; By-law changing its chief place of busi-

ness from the Village of Sudbury to Lot 6, 4th Concession, Township of Denison
; June 5th,

1889.

The Victoria Park Company ; Supplementary Letters Patent extending its powers ; April

27th, 1881.

The Victoria Rolling Stock Company of Ontario ; Supplementary Letters Patent increasing

its capital from $300,000 to $1,000,000 ;
July 11th, 1888.

The Victoria Skating and Curling Association of Toronto (Limited) ; Supplementary Let-

ters Patent sub-dividing its existing shares ; July 4th, 1891.

W.

The Wallace Cedar Grove Cheese and Butter Manufacturing Company
; Supplementary

Letters Patent changing the name of the Company from that of The Wallace Cheese and

Butter Manufacturing Company ; May 13th, 1885.

The Waterloo Curling and Skating Rink Company (Limited) ; Supplementary Letters Pat-

ent increasing its capi.al from $2,000 to $4,000 ;
June 22nd, 1885.

The Waterloo Woollen Manufacturing Company ; Supplementary Letters Patent increasing

its capital from $25,000 to $50,000; December 8th, 1880.

The Waterloo Woollen Manufacturing Company ; re-incorporated and its capi'al increased
;

November 1st, 1886.

The Weston Woollen Manufacturing Company, Ontario (Limited) ; name changed from

that of The Oliver Wilby Company of VVeston, Ontario (Limited) ; November 7th, 1883.

The Whirlpo )1 Rapids and Park Company (Limited) ; Supplementary Letters Patent in-

creasing its capital from $25,000 to $30,000 ; January 23rd, 18^5.

The Wilkinson Pl"ugh Company (Limited) ; By-law changing its chief place of business

from the Village of Aurora to the Town of West Toronto Junction
;
December 13th, 1889.

The Williams, Greene and Rome Company of Berlin (Limited) ; Supplementary Letters

Patent increasing its capital from $6i),000 to $150,000 ;
November 9th, 1888.
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Provincial Registrar's Office, Ontario,

Toronto, 5th April, 1892.

Sir,—I have the honor to submit for your information a statement of the

work done in the Registrars Branch of the Provincial Secretary's Department
from 1st January, 1891, to 31st December, 1891.

I have the honor to be.

Sir,

Your obedient servant,

JOHN F. C. USSHER,
Deputy Registi^r.

Hon. J. M. Gibson,
Provincial Registrar.

Condensed Statement showing the work done in the Provincial Registrar's Office of the

Department of the Provincial Secretary for the year 1891.

DOCUMENTS.

Commissions under Great Seal
Commissions under Privy Seal
Special Commissions
Letters Patent Incorporations
Special Letters Patent Incorporations
Supplementary Letters Patent Incorporations,^.
Bonds and Covenants
Warrants removing Lunatics . .

.

Warrants transferring Lunatics
Special Warrants
Warrants discharging Lunatics
Certificates—Provincial Land Surveyors
Crown Land Patents ,

Special Deeds and Leases ,

Certified copies and Exemplifications of Patents

.

Record-
ed.
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(No. 96).

Bonds and Securities of Public OflScers for the year 1891. {Not printed.)
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(No. 97.)

Eeturn to an Order of the House, of the twenty-third day of March, 1892, for a

Return showing the date when the persons to whom, and price for which

timber berth No. 118, North Shoie of Lake Huron was sold, the respective

dates when, and the amounts in which, and persons by whom, the bonus

was paid. The date when the said limit was first placed under license, and

the pei'sons to whom the license was issued. Copies of all transfers of the

said berth, or of any interest therein and copies of all correspondence,

memoranda, rulings of the Commissioner of Crown Lands, or an}^ other

officer of his Department with reference to the said berth. And also, copies

of all reports made to the said Lepartment by any wood ranger or other

officer of the Department as to the quantity of timber in the said berth.

(Not printed.)
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(No. 98.)

Return to an Order of the House, of the twenty-sixth day of February, 1890, for

a Return of copies of all Departmental orders or correspondence with refer-

ence to the appointment of A. F. Dulmage as an officer of the Crown Lands

Department. Also, copies of all correspondence between the Crown Lands

Department or any officer thereof, including the Commissioner of Crown
Lands, and the s lid Dulmage (including all letters of instruction sent to

him) since his appointment ; also copies of all accounts furnished by him to

the said Department. A full statement of all moneys received or collected

by the said Dulmage, showing the dates when the same were received or

collected, and on what account and from whom. A like statement of the

moneys paid over by him to the said Department, and of the moneys mis-

appropriated by him, or for which he did not account. Also, copies of all

correspondence relating to his defalcation, between any member or officer of

the Government and the said Dulmage or any other person, and of all

reports in reference thereto, and a statement of the amounts paid to or

received by the said Dulmage for salary or expenses in each year since his

employment began. {Not p)'inted.)
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(Xo. 99).

Return showing the indebtedness of Municipalities to the (rovernment on the

1st January, 1892. {Not printed.)
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